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A COATED ABRASIVE BELT WITH AN ENDLESS, 
SEAMLESS BACKING AND METHOD OF PREPARATION 
5 ■ ' _ 

The present invention pertains to coated abiaave artides, and particularly 
to coated abrasive belts with endless, seamless backings containing an organic 
polymeiic binder and a fibrous reinforcing material. Additionally, fliis invention 
pertains tt) mediods of making endless, seamless backings for use in coated 
10 abrasive belts. 

Coated abiaave articles generally ctmtain an abraave maiMial, Q^ically in 
the form of abrasive grains, bonded to a backing by means of one ot more 
adhesive layras. Such articles usually take the form of sheets^ discs, belts, bands, 
and the like, which can be adapted to be mounted on pulleys, wheels, or drums. 

15 Abrasive articles can be used for sanding, grinding, or polishing various surfaces 
of, for example, steel and other metals, wood, wood-like lanunates, plastic, 
fiberglass, leatho", or craamics. 

The backings used in coated abrasive articles are typically made of paper, 
polymeric materials, doth, nonwoven materials, vulcanized fiber, or combinations 

20 of these materials. Many of tiiese materials provide unacceptable backings for 
certain applications because ±ey are not of suffident strengtii, flexibility, or 
impact resistance. Some of these materials age unaccqjtably rapidly. Also, some 
are sensitive to liquids that are used as coolants and cutting fluids. As a result, 
early failure and poor functioning can occur in certain applications. 

25 In a typical manufiuauring process, a coated abrasive artide is. made in a 

continuous wd) form and then convoled into a deared construction, such as a 
shea, disc, bdt, or tiie like. One of tiie most useful constructions of a coated 
abiaave artide is an endless coaled abiaave bdt, i.e. , a continuous loop of coated 
abrasive macoial. In oider to fimn such an aidless bdt, the web form is typically 

30 cutintoandongatestripofaderired widfliandlengtii. The ends of tiie dongate 
strip are tiien joined together to create a "jdnt" or a "splice." 

Two types of splices are common in aidless abrasive bdts. These are tiie 
"lap" splice and tiie "butt" splice. For tiie lap splice, tiie ends of tiie dongate strip 
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axe bevdled such m the top surfice twth fte abrasive coating and the bottom 
surfec^ of the baddng fit together without a significant change in the overall 
thickness of thebdt. Hiis is typically done by removing abrasive grains.ficom the 
abiasrve surfece of fte strip at one of the ends, and by removing part of the 

5 materialftomthebacldngofthedongalestripattheotherend. Hie bevdled ends 
aiefhenovedaEpedandjoinedadhesively. For the butt splice, the bottom surfece 
of the baddng- at each end of the elongate strip is coated with an adhesive and 
avedaid wifli a strong, thin, tear-resistant. splicing media. Although endless 
coatedabiash^bdtscontainingaspliceinthebacldng are widely u^ 

10 today, these products safe fiom some disadvantages which ^ 

tfiesplice. 

Fbr earm.le. the spHce is generally thicker than the rest of the coated 
abrasivebdt. even though the mefiiods of splicing generaUy used involve attempts 
to minimize this variation in the thickness along the length of to ^^^^^^ 
15 lead to a xegionCs) <» the wodqdece wift a -coarser- surfece finish ftan 

remainder of fte workpiece, which is highly undesirable especially in hxgh 
predsion grinding plications. For example, wood with areas having a coarser 
surfece finish will stain daricBT than the remainder of the wood. 

Also ftesplicecanbetheweakestareaorlinkinthecoatedabrasivebdL 

20 Ih some insi^ces. &e splice will b^ prema^Y before fidl utilization of the 
coated abrarive belt. Belts have thei^ often been made with laminated hners 
or backings to give added strength and support • Such bdts can be lelan^ 
e^^endve and under certain conditions can be subject to separation of the 
laminated layers. 

25 in addition, abrading machines that utilize a coated ahrarive belt can have 

difficdlypn^ytrackingandaUgningthebdtbecauseofto Further, 
ftes^csteatesadiscontinuityinthecoatedabiasivebelt Also, the splice area 
can be undesirably more stiff than the remainder of the belt Finally, the spUce 
in the belt backing adds considerable o^se in the manufecturing process of 

30 coated abiaalve belts. 
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^ISiepi^mt invention is directed to 
coated abrasive belts made from endless, seamless backing loops; By the phiase 
"endless, seamless" it is meant that the backings, i.e., backing loops, used in the 
belts are continuous in structure throughout their length. That is, they are fcee 
5 from any distinct splices or joints. This does not mean, however, that thwe are * 
no internal splices in, for example, a fibrous reinforcing layer, or that there are 
no splices in an abrasive layer* Rather, it means that there are no splices or joints 
in the backing that result from joining the ends of an elongate strip of backing 
material. 

10 Typically, the thickness. of the endless, seamless backing loops of the 

presrat invention does not vary by more than 15% along the entire length of the 
loop and preferably varies less ftan 10%, more prefi^ly less than S % and most 
preferably less than 2%. 

A coated abrasive belt of die present invention includes a backing in the 

IS fi)rm of an endless, seamless loop, whidi contains an organic polymeric bind^ 
material and a fibrous rdnfordng mat^al. Typically, the binder wdght in the 
badcmg is within a range of 40-99 wt-%, prefwably within a range of 50-95 wt-%, 
more preferably within a range of 65-92 wt-%, and most preferably witMn a range 
of 70-85 wt-%, based on ttie total weight of the backing. The polymeric binder 

20 material can be a thermosetting, thermoplastic, or elastomenc material or a 
combination thereof. Preferably it is a thermosetting or thermoplastic material 
More preferably it is a thmnosetting material. In some instances, the use of a 
combination of a thermosetting material and an dastomeric material is preferable. 
The remainder of a typical, preferred, backing is primarily fibrous 

25 reinforcing material. Although there may be additional components added to the 
binder composition, a coated abrasive backing of the present invention primarily 
contains an organic polymeric binder and an effective amount of a fibrous 
reinforcing matraial. The phrase "effective amount" of fibrous reinforcing 
material r^ers to an amount sufficient to give die dedred physical diaiacteristics 

30 of the baddng such as reduction in stretching or splitting during use. 
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^ ta^i., bop « o» of flbrou, ronfcrc^ ™^ 

^U^yt^r^ That is. delayer of fibrous 

^ i, en>*edded ot ogdfed 4e ta«,d amcmte of *o loop. ..... 

10 f»»offlto«»Irfbcch«m«=*l»oppodtt»i««sotteU^ 
oftteloc^hivoagciieitflysmoofl^umtasnteOPoloiy- 
a^ds or a litaous ™. arooB.^ The »dless. «»l«s. !««». ^dong 

.^„iain.sninBr.als»«».oortodyof*eb3dan,. f"*"**^ 
.eIL.fbr«»p.c.a«.ennos=tf..binte.I.y»of.o»im 

«^ Mvidual flbro» rdribrci»g s«nds. »4 a layer <rf « 
20 L»rewh«i«a«flbro«s,.a«dalwfflnooe^does«o,i»«^^ 

fflaoBsimlerialwWita the otto layer. ^ 

C«ato preferred bdls of the present ta«ei»io« also coBtato 

^cc^tanioate. «s pebnned laminate ^caBy compdse . .he« 

^ te.. »a«la. to ^ ^ 

25 pribr»^,losi««.Bdl«>uaa«caabelan»a.ed,L^^ 

^fl»b«»togof,hep«««ttovea,ioa»singa™i«yofm^ss„*« 

».^h«,e or r^charid m en*odto»t of the 

^ .rti.^ of .i» p«»t te««toa is ad^tageot^ at least be^ase of U« 

poteaMfi.«»ovtost.»la«i»««».h. abrasive tnate-Mi'"^^^ 
30 ^git«..h»».i.e.s«hla«,i»^ 1, the bacldng of the P««^ 
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\ / .that the abrasive coat^ laininate is prepared as a:sdf-supporting sheet coated with 
abrasive material and subsequently applied to the endless^ seamless backing loops 
of the present invention. Such embodiments typically have a seam in this 
preformed coated abrasive laminate lay^. The backing loop, however, does not 
5 contain a seam or joint Furthermore, the backing loop is not made of preformed 
and procured layers adhesively laminated together. 

The coated abrasive backings of the presoit invention are prepared by: 
preparing a loop of liquid organic binder material having fibrous rdnfordng 
material therein, in exteision around a periphery of a support structure, such as 

10 a drum; and solidifying the liquid organic binder material such that a flexible, 
solidified, endless, seamless backing loop having iSbrous reinforcing material 
therdn is formed. The flexible, solidified, endless, seamless backing loop formed 
has an outer and an inner surface. The step of preparing a loop of liquid organic 
binder material having fibrous reinforcing material therein preferably includes the 

15 steps of: applying a fibrous rdnfordng mat structure around the periphery of a 
support structure, such as a drum; and winding one individual reinforcing strand 
around the periphery of the support structure, e.g., drum, in the form of a helix 
in longitudinal atension around the backing loop, i.e., along the length of the 
backing, in a layer that spans the width of the backing. 

20 An alternative, and prefmed method of preparing the endless, seamless , 

loops of the present invmtion includes coating, i.e., impregnating, the fibrous, 
rdnfordng mat structure with the liquid organic binder material prior to bdng 
applied around the periph^ of the support structure. One method of 
impregnating the fibrous remfordng material is to coat the fibers through an 

25 orifice with the binder material. If the organic binder material is a solid material, 
such as a thermoplastic material, the step of preparing a loop of liquid organic 
binder material having fibrous reinforcing material therein includes: applying a 
first layer of a solid organic binder material around the periphery of a support 
structure, prdferably a drum; applying a layer of fibrous reinforcing material 

30 around the first layer of solid organic polymeric binder material on the support 
structure; applying a second layer of a solid organic polymeric binder material 
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aiound the first layer erf solid organic polymeric biBder nate^ 
atousrdnfordng material on the support structure to form a structum 

organic polymeric binda material having a layer of fibrous reinfordng matenal 
. ihereinjandheatingthesoUdorgamcpolymericbindermaterialuntaitfl 
5 geneiany forms a liquid organic polymeric binder material having fibrous 
xrfnferdngmaierialtherdn. Herein, the term "Equid" refers to a materia that is 
ftawable or flowing, whereas the term "soUd'' or "soEdified" refers to a material 
ftat does not readfly flow under ambient temperatures and pressures 

to indude a ttiixottppic gd. 
10 Ttefleidblebaddngcompoations of the invention can be coated w^^ 

adhesh^ and sArasrve layers using any conventional manner. Topically, and 
preferably, lids involves: applying a first adhesive layer to the outer surftce of a 
scdidified, endless, seamless, loop having fibrous reinfordng material therem; 
embedding an abradvemateriai into tfaefirstadhesive layer; and. at least partially 
15 soUdi^gthefirstadhesivelayer.Theabrasive material. prefetd^ 

of grains, can be applied dectrostalically or by drop coating. In prefened 
^plications, asecond adhesive layer is applied over the abrasive material and first 
adhesive layer; and both the first and second adhesive layers are fidly soHdified. 
Altemativdy , the first adhesive layer and Ihe abrasive layer can be applied 
20 inon^stq^byapplyinganabrasiveslurrytotheoutersurficeofthebacking. The 
ahrasiveslurryindudes an adhesive resin and an ^a,rasive material, preferably a 
pluraliorofabrasivegrains. The adhesive re^ is dien preferably at least partially 
solidified. A second adhesive layer can then be applied. In certain preferred 
q^^Ucations of fl» present invention, a third adhesive layer can be applied if 

25 deshsd. . u i- 

Similar methods can also be used in prq.aring a coated abiaswe backmg 

■ nsmg a support structure, sudi as a conveyor system. Such a system would 

^yuse.fore«iMe.astainlesssteddeeve.i^ 
this embodiment, the step of ittq«ring aloop of fiqdd organic 

30 indndesprqaringtiJetoop around tiie conveyor bdt 
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Hg. 1 is ?i perspective .view of a coated, abrasive bdt formed from an 
OMfless, seamless, backing loop according to ttie invention; Fig. 1 being schematic 
in nature to reflect construction according to the present invoition. 

ilg. 2 is an enlarged fragmentary cross-sectional view of a coated abrasive 
5 belt according to the present invaition taken goiaally along line 2-2, Fig. 1. 

Kg, 3 is a pCTspective view of an endless, seamless, bacldng loop 
according to the invaition; Fig. 3 bring schematic in nature to reflect construction 
according to the present inventbn. 

iig. 4 is an oilaxged ftagmentary cross-sectional view of an endless, 
10 seamless badking loop according to the present invention taken generally along line 
4-4, Fig. 3. Hie figure is schematic in nature to reflect a construction of the 
internal faious network in an endless, seamless, backing loop of this invention. 

Kg. 5 is an oilaiged ftagmentary cross-sectional view of an endtess, 
seamless backing loop according to the present invention taken generally 
15 analogously along line 4-4, Rg 3. The figure is schematic in nature to reflect an 
alternative construction of the internal fibrous network in an endless, seamless, 
backing loop of Ifais invention. 

Kg. 6 is an enlarged ftagmentary cross-sectional view of an endless, 
seamless backing loop according to the present invention taken generally 
20 analogously along line 4-4, Fig. 3. The figure is schematic in nature to reflect an 
alternative construction of the internal fibrous network in an endless, seamless, 
backing loop of this invention. 

Kg. 7 is a side view of an j^jparatus for applying tiie binder to a drum. 
Kg. 8 is a sdianatic of a preferred process of tiie present invention for 
25 n^aWng an endless, seamless backing loop containing both a fibrous reinforcing 
mat structure and a layer of a continuous fibrous rdnfbrdng strand engulfed witiiin 
a tiiermosetting lesin. 

Kg. 9 is a schematic of an aHemative process for making; an endless, 
seamless backing loop using aconv^or system in place of adrum in a process for 
30 making an endless, seamless baddng loop. 
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Kg. 10 is a perspective view of mother embodiment of an aidless, 
seamless backing loop wherein rdnfordng yams are located only near the center 
of &e loop. 

11 is a perspective view of still another embodiment of an endless, 
5 seamless backing Io(q> wherein reinfiaidng yarns are located only ^ 

tiieloqp. 

Eig. 12 is a perspective view of yet anothw embodiment of an endless, 
seamless baddnglbofp wherein one region comprisesabinder, a reinforcing strand 
and a idiifimang mat, and the second region comprises only a binder and a 

10 xeioforcing mat 

Refeaing to Kg. 1, a coated abrasive bdt 1, according to the present 
invention, is inusttated which incorporates &e construction illustrated in Fig. 2. 

snrfaes 3, i.e., theouter surface, of th&belt 1 includes abrasive material 
in the firan of abrasive grains 4 adhered to an endless^ seamless backing loop 5 

15 ofthe coated abrasive belt 1. The inner surface 6, Le., the surface opposite that 
coated with fte abrasive material is geaerany smooth. By "smooth" it is meant 
fliat there is graierally no protruding fibrous rdnfordng materiaL Refeadng 
to Hg. 2, in general, a coated abrasive bdt 1 (Fig. I) indudes: a backing 5; and 
a first adhesive layer 12, commonly referred to as the make coat, J5»plied to a 

20 surfacel3ofthebaddng5. Herdn, "coated abrasive" refers to an artide witii 
the abrasive material coated on the outer surface of the artide. It is typically not 
meant to indude artides wherdn the abrasive grain is induded within the backing. 
The pmpose of the first adhesive layer 12 is to secure an abrasive material, 
preferably in the form of a phnalily of abrasive grains 4, to the surface 13 of 

25 backings. Referring to Rg. 2, a second adhesive layer 15, commonly referred 
to as a aze coat, is coated over the abrasive grains- 4 and first adhesive layer 12. 
The purpose of flie second adhesive layer 15 is to reinforce the secuiement of 
abiasiye grains 4. A tidtd adhesive layer 16, commonly referred to as a superdze 
coat, is ^Bed over the second adheave layer 15. The supersize coat may be a 

30 rdease coathig that prevents the coated abrasive ftom loading. "Ix)ad^ 

term nsed to describe flie ffl'fag of spaces between abrasive partides witii swarf 
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• (the material abraded, fiom the wotlqpiece) and the subsequent build-up of that 
■ material. Examples of loading resistant materials include metal salts of fetty adds, 
urea-formaldehyde, waxes, mineral oils, cross-linked alanes, cross-linked 
silicones, flaorochemicals and combinations ftereof. A piefened material is zinc. 
5 stearate. The third adhesive layer 16 is optional and is typicaUy utilized in coated 
abrasive articles that abrade generally hard surfeces, such as stainless sted or 
exotic metal workpieces. 

Referring again to Fig. 1 , the coated abrasive belt 1 can generally be of any 
size desired for a particular appUcation. The length "L", width "W, and 
10 thickness "T", can be of a variety of dimensions desired depending on the end use. 
Although the thickness "T" is shown in Fig. 1 with respect to a construction of a 
coated abrasive bfelt 1, the thickness "Tf referred to herein, refers to the 
diicbiess of the endless, seamless baddng loop S, Fig. 2. 

The length "L" of Ac coated abrasive belt 1 can be any desired length. 
15 Typcally, it is 40-1500 centimeters (cm). The thickness "Tj" of the endless, 
seamless backing loop 5 is typically between 0.07 millimeter (mm) and 1.5 mm 
for optimum flexibiHty, strength, and material conservation. Preferably, he 
thickness of the endless, seamless baddng 5 is between 0.1 and 1.0 millimeter, 
and more preferably between 0.2 and 0.8 millimeter for coated abrasive 
20 appUcations. The thickness "Tf of the endless, seamless backing loop 5 of coated 
abrasive belt 1 does not generally vary by more than 15% around the entire length 
"L" of the belt 1, Fig. 1. Preferably, the thickness "Tf throughout the eaitire 
endless, seamless backing loop 5 does not vary by more tiian 10%, more 
preferably by no more than 5% and most preferably by no more than 2%. 
25 Although this variance refers to a variance along the thickness "Tf of the backing 
5, this variance also generally sqjpUes to a backing coated with adheaves and 
abrasive material, i.e., the thidoiess "T" of the belt 1. 

The preferred coated abrasive aitides of the present invention generally 
indude a bacldng with the fcdlowing properties. The baddng is suffidentty heat 
30 resistant under grinding conditions far which the abrasive article is intended to be 
used sudi that the baddng does not significantly disintegrate, i.e., split, break, 



wo 93/12911 



PCr/US92/09331 



-10- 

>. ddanrinate.tear,ora6ombinationofthese,BsaiesultoftheheatgM 
^grinding, sanfing, ^polishing operation. Iliebacldng isa^ 
such that it wfll not significantly crack or shatter from the forces encountered 
under giin^g conditions for which the abiasive article is intended to be used. 

5 Tiffltis,itissufficienflystiffto withstand typical grinding condition 

by coaled ataaave belts, but not undesirably brittie. 

Prefected baddngs of the present invention are sufficientiy flerible to 
.vithsland grinding conditions. By "suffident fleribiUty'' and variants thereof in 
this conlKt. it is meant that the backings will bend and return to their original 

10 shape wi&out significant permanent deformation. For exa«qde. a continuous 
•fleriMe" baddng loop is one that is suffidenfly flexible to be used on a two (or 
BWie)«iIter mount or a two (or more) puHqF mount in a grinder. Furthermore, 
forpi^rred grinding ^.plications, thebaddhg is capable of flexing and ad^g 
to tiiecontour of the woiMecebeing abraded, yetis suffidenfly strong to transmit 

15 an e^ve grinding force when pressed against tiieworlqdece. 

Preferred backings of the present invention possess a generally uniform 
tensne strengtii in die longitudinal. Le.. madune direction. Hiis is typically 
because flie rdnfordng materialextends along fl>e entirelengfli of tiiebadd^^ 
becausetiiereisnoseam. More preferably, tiie tensile strengfli for any portion of 

20 a baddng loop tested does not vary by more tiian 20% from tfuit of any other 
portion of flie backing loop. Tensile strengtii is generally a measure of tiie 
nucdmum stress a material subjected to a st^^ 
tseaiing* 

Piefened backings of die present invention also exhibit appropriate shape 
25 contibl and are suffidentiy insensitive to environmental conditions, sudi as 
homidiOr and temperature. By tins it is meant ttiat preferred coated abrasive 
baddngs of theptesentinvcntionpoa^ss tiieabove-Bstedpro^ 
langp of enviionmeatal conditions. Preferably, die backings possess the above- 
listed properties within a ten^etature range of 10-30 " C and a hmnidity range of 
30 30-50%rdativehuniidityCRH).Moiepieferably,tiiebaddngspossesstiie 

listed properties under a wide range of temperatures. Le., from bdow O'C to 
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abqve lOO'C, and a wide langeof hunddity values, fixjm below 10% RH to above 
90% RH. 

Under extreme conditions of humidity, i.e., condtions of high humidity 
(greater than 90%) and low humidity (less than 10%), the backing of the present 

5 invention will not be significantly effected by eithor expansion or shrinkage due, 
respectivdy, to water absorption or loss. As a result, a coated abrasive belt made 
with a backing of tiie present invention will not significantly cup or curl in either 
a concave or a convex feshion. 

Hie prrfetred backing material used in coated abrasive belts of tiie present 

10 invention is generally chosen such tiiat there will be compatibility with, and good 
adhedon to, the adhedve layers, particularly to the mate coat. Good adhesion is 
determined by the amount a£ *shdling" of the abrasive material. Shelling is a 
texm used in the abradve industry to describe the undesired, premature,, rd^ of 
a significant amount of the abrasive material ftom the bacJdng. Although the 

15 dioice of backing maloial is important, the amount of shdling tyjacally dqwids 
to a ^ter extent on the choice of adhesive and the compatibility of the backing 

and adhesive layers. 

Examples of thermosetting resins fiom whidi flie backing can be prepared 

indude phenolic reans, amino reans, pdyestwreans, aminqplast resins, uretiiane 
20 resins, mdamine-formaWdiyde resins, epoxy resins, acrylated isocyanurate reans, 

urea-formaldehyde resins, isocyanurate reans, acrylated urethane resins, acrylaJed 

epoxy resins or mixtures fliereof. The preferred thermosetting resins are qxjxy . 

reans, uretiiane resins, polyester resins, or flracible phenolic resins. The most 

preferred resins are epoxy resins and uretiiane resins, at least because they exMbit 
25 an acceptable cure rate, flexibility, good thermal stability, strength, and water 

reastance. Furthermore, in the uncured state, typical epoxy resins have low 

viscosity, even at high percent solids. Also, there are many suitable methanes 

available at high peicoit solids. 

Phenolic redns are usually categorized as resole or novolac phenolic reans. 
30 Examples of useful commercialiy available phendic resins are "Varcum" from 

BTL Spedalty Resins Corpotation, Blue Island, IL; "Arofene" from Ashland 
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(Jhemipal C^pany. Colutnbus, OH; "Bakdite" ftom Union Caibide. Danbury. 
■ CT; and "Resmox" ftom Monsanto Chemical Company. SL Louis, MO. 

Resole phenolic resins axe chaiacterized by being alkaline catalyzed and 
having a mdar latio of fonnaldehyde to phenol of greater than or equal to 1:1. 
5 lypicaUy, ihe ratio of formaldehyde to phenol is within a range of 1:1 to 3:1. 
Exan^ of aDaiine catalysts useable to Fcpaie resole phenolic resins include 
sodium hydroxide, potassium hydroxide, organic amines, or sodium carbonate. 

N<mdac phendBc resins are characterized by being add cat^^ 
laving a molar ratio of fonnaMdiyde to phenol of less ftan 1:1. T^ically. the 
10 «tiooffonnalddiydetophendisv«thinarangeof0.4:lto0.9^^^ 

the ^aA cata^ used to prepare novolac phendic resins include sulfuric, 
hydrochloric, phosphoric, oxalic, or p-tdhienesul&nic adds. Although novolac 
phenoUc resins are ty]^y considered to be ftennoplastic resins iath« than 
thermosetting resins, they can react with other diemicals (e.g.. 
15 hexameaiylenetetiaamine)toformacareddiermosettingreffltt. 

Epoxy resins useful in the polymetizable mixture used to prq«re the 
hardened bacHngs of this invention indude monomeric or polymeric Qxnddes. 
Useful epoxy materials. Le.. epoxides, can vary greatly in the mtture of tfadr 
baddbones and substituent groups. Representative examples of acceptable 
20 substitoentgroi^s indude halogens, ester groups, ether groups, sulfonate groups, 
sitaxanegroi^nitrogroups.orphosphategroups. The wdght average mdecular 
vrdghtof the<50xyKX)ntainingpolymeric materials can V ftom 60 to 4000, and 
areprefeiablywitiiinarangeofl00tD600. Mixtures of various epoxy-contammg 
nuiterials can be used in the compositions of this invention. Examples of 

25 commerdally avaDaMe qK«y resins indude &om Shdl Chemical. 

Honsftin, TX; and T>ER- fiom Dow Chemical Company. Mdland. ^ 

Examples of commerdally available urea^formalddiyde resins indude 

-Uformite- fiom Rddihdd Chemical. Inc. Duriiam, NC; "Durite" ftom Borden 

Chemical Co., Cdmnbus. OH; and "Resimene- ftomMonsanta. St Louis. MO. 
30 Examples of commerdally available mdamine.formalddiyde resins indude 

-Uformite- ftom Rddihold Chemical. Inc.. Durham, NC; and "Resimene" ftom 
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. ^ * J^nsapto, St Loui§, MQ. "Resimene" is used to refer to both urea-fcomaldehyde 
and mdamine-fbrmaldehyde resins. 

Examples of aminqplast resins usdul in applications according to the 
present invention are those having at least LI pendant a,jS-unsaturated carbonji 
5 groups per molecule, which are disclosed in U.S. Patent 4,903,440. 

Useable acrylated isocyanurate resins are those prepared from a mixture of: 
at least one monomer selected from the group consisting of isocyanurate 
derivatives having at least one terminal or pendant acrylate group and isocyanate 
derivatives having at least one terminal or pendant acrylate group; and at least one 
10 aliphatic or cycloaliphatic monomer having at least one terminal or pendant 
acrylate group. These acrylated isocyanurate resins are described in U.S. Patent 
. 4,652,274. 

Acrylated urethanes are diacrylate esters of hydroxy terminated -NCO- 
extended polyesters or polyethers. Examples of commercially available acrylated 
15 urethanes useful in applications of the presmt invoition include those having the 
trade names "Uvithane 782," available from Morton Thiokol Chenucal, Chicago, 
IL, "Ebecryl 6600," "Ebecryl 8400," and TEbecryl 88-5," available from Radcure 
Specialties, Atianta, GA. 

The acrylated qwxies are diacrylate esters, such as the diacrylate esters of 
20 bisphenol A epoxy resin. Examples of commerdally available acrylated qwxies 
include fliose having tiie trade names "Ebecryl 3500," "Ebecryl 3600," and 
"Ebecryl 8805," available from Radcure Specialties, Atianta, GA. 

Suitable tiiermosetting polyester resins are available as "E-737" or "E-650" 
from Owens-Coming Fiberglass Corp., Toledo, OH. Suitable polyurettianes are 
25 available as "Vibratiiane B-813 prepolymer" or "Adiprene BL-16 prepolymer" 
used with "Caytur-31" curative. All are available from Uniroyal Chttnical, 
Middlebury, CT. . 

As indicated previously, in some applications of tiie present invention, a 
thermoplastic binder material can be used, as opposed to tiie preferred 
30 thermosetting resins discussed above. A ttiermoplastic binder material is a 
polymeric material fliat softens when exposed to devated temperatures and 
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generally, returns to- its original physical slata when cooled to ambient 
temperatures. During the manufecturing process, the thermoplastic binder is 
heated above its softening temperature, and often above its melting temperature, 
to form the desired shape of the coated abrasive backing. Afterihe backing is 

5 fimned. the thermoplastic binder is cooled and solidified. . Thus, with a 
thomoplasfic material, injection molding can be used to advantage. 

Etefetred thermoplastic materials of the invention are tiiose having a high 
mdting temperatoie and/or good heat resistant properties. That is, preferred 
tfaenrioplastic materials have a mdtingpca^^ 100-C, preferably at least 

10 150X. Additionally, flie melting point of the preferred thermoplastic materials 
is soffifcienflylower. i.e., atIeast25°Clower. thantiiemdtin^ 

xeinfoicing matedal. 

Examples of fliermqplastic materials suitable for pr^arations of backings 
in articles accordmg to ti»e present invention indude polycarbonates. 

15 polyetherimides. polyesters, polysulfimes. polys^ienes. aaylonitrile^otadiene- 
styieneblockcopolymers. polypr^ylenes. acetal polymers, polyamides. polywnyl 
chlorides, polyetiiylenes, polyuretiianes, or combinations tiieteof. Of tins list, 
polyamides, polyuretfaanes. and polyvinyl chlorides are preferred, ^ 
pdyuretiianes and polyvinyl chlorides bang most pr^stred. 

20 K tiie fliennoplastic material from which tiie baddng is formed is a 
pdLycari)onate, polyetfaaimide. polyester, polysulfone, or polystyrene inaterial, a 
Idmer can be used to enhance the adhesion oetween tiie backing and die make 
coat. The term -primer- is meant to indude both mechanical and chemical type 
priM! or priming processes. This is not meant to indude a layer of dotii or 

25 fibnc atladied to the surfece of tiie baddng. Examples of mechanical primers 
indude, but are not Bmited to, corona treatment and scuffing, botii of which 

increase the suifece area of the surfece. An example of a preferred chemical 
primer is acoUoidalffiqwcsiott of, forexan5)le, polyur^ 
oxideof sIBcon, isqpropanol, apd water, as tanghtby U.S. PatentNo. 4.906,523. 
30 A third ^ of Wnder useful in die baddngs of die present hwention is an 

dastomeric material. An daswmeric material, i.e., dastomer. is defined as a 
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.. .' nu^iprial that can stretched to at least twice its^o^ 

* ' very rapidly to approximately its original length, when released. Examples of 
dastomeiic materials us^ in applications of the present invention include 
styrmo-butadiene copolymers, polychloroprene (neqprene), nitrile rubber, butyl 

5 rubbtt*, polysulfide rubber, cis-l,4-polyisqprme, ethylene-propyl^^ 

silicone rubber, or polyurethane rubb^. In some instances, the elastbmeric 
materials can be aross-linked with sulfur, peroxides, or similar curing agents to 
form cured thermosetting resins. 

Besides the organic polymeric binder material, the backing of the presrat 

10 invention includes an effective amount of a fibrous rdnfordng material. Herein, 
an "effective amount" of a fibrous reinforcing material is a sufficient amount to 
• impart at least improvement in desirable characteristics to the backing as discussed 
above, but not so much as to give rise to any significant number of voids and 
detrimentally rffect the structural integrity of the backing. Typically, the amount 

15 of the fibrous rdnforcing material in the backing is within a range of 1-60 wt- % , 
preferably 5-50 wt-96, more preferably 8-35 wt-%, and most preferably 15-30 wt- 
%, based on the total wdght of die backing. 

The fibrous reanfordng material can be in the form of fibrous strands, a 
fiber mat or web, or a switchbonded or wrft insertion mat. Fibrous strands are 

20 commerdaUy available as threads, cords, yarns, rovings, and fitem Threads 
and cords are typicaUy assemblages of yams. A thread has a very high d^ree of 
twist with a low friction surfece. A cord can be assembled by braiding or twisting 
yams and is generally larger than a thread. A yam is a plurality of fibers or 
filaments either twisted together or entangled. A roving is a plurality of fibers or 

25 filaments pulled togeth^ either without a twist or with minimal twist. A filament 
is a continuous fiber. Both rovings and yams are composed of individual 
filaments. A fiber mat or web consists of a matrix of fibers, i.e., fine threadlike 
pieces with an aspect ratio of at least 100: 1 . The aspect ratio of a fiber is the ratio 
of the longer dimension of the fiber to the shorter dimension. 

30 The fibrous reinfordng material can be composed of any material that 

increases the strmgth of the baddng. Examples of usefiil reinforcing fibrous 
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. qateriar in applications of. the present inventioa include metalUc or nomnetallic 
'fihtoui'materiaL The ptefened fibrous material is nonmetallic. The nonmetallic 
fibrous materials may be materials made of glass, carbon, minerals, synthetic or 
natural heat resistant organic materials, or ceramic materials. Preferred fibrous 

5 r^ifotdng materials for appUcations of the present invention are organic 
materials, glass, and ceramic fibrous material. 

By -heatiesislant- organic fibrous material, it is meant that useable organic 
natedds should be suffidenfly resistant to melting, or otherwise softening or 
brealdi«down,underflieconifilionsofmanufectureanduseofthecoate^ 

10 baciingsoftheptesentinvention. Usefiil natural organic fibrous materials include 
wod, silk, cotton, or cellulose. Examples of usefifl synthetic organic fibrous 
materials are made fiom polyvinyl alcohol, nylon, polyester, rayon, pdyamide. 
acryKcpdIyol^,aramid,orphen6L The preferred organic fibrous material for 
qqfications of tiie present invention is aramid fibrous material. Suchamaterial 

15 iscommerdanyavaiIablefit)mtheDupontCo.,Wilmington,DEunder&^ 

names of "Eevlar" and "Nomex." 

Generany, any ceramic fibrous reinforcing matedal is useM in q5>^ 

of the present invention. An example of a ceramic fibrous reinfordng material 

suitable&rtfaepresentinventionis-Nextd-whidiiscommercianyavd]^ 

20 3MCo..St.PauI.MN. Examples of useful, commercially available, glass 

fibiousidnfordng mataial in yam or roving form are those available from PPG 
Mustries, Inc. Pittsburgh. PA, under the product name Erglass bobbin yarn; 

Owens Coming, Toledo. OH, under the product name "Fiberglass- continuous 
filament yam; and Manville Corporation. Toledo, OH, under the product name 

25 -Star KOV50Z- fiberglass roving. The size of glass fiber yams and rovings are 
typcaflyo^tessedinunitsofyaidsnb. Usefiil grades of such yams and ravings 
aieintherangeof 75to 15,000yards«b, which are also preferred. 

If glass fibrous rdnfoidng material is used, it is preferred that the glass 
fibrous material be acconqanied by an intetfarial bmding agent. i.e.. a coupling 

30 agent, sue* as a olanecouifing agent, to improve adhesion to tite organic 

material, paificulady if a tfaeonopbstic binder material is used. Examples of 
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alanp.cDupling agents^dude Dow-^omiog "Z-6020" or Dow Coming -Z-6040, " 
both available from Dow-Coming Corp., Midland, MI. 

Advantages can be obtained through use of fibrous reinfordng materials of 
a length as short as 100 micrometers, or as long as needed for a fibrous 

5 reinforcing layer formed from one continuous strand. It is preferred that the 
fibrous reinfordng material used be in the form of essentiaUy one continuous 
stnmd per layer of rdnfordng material. That is, it is preferred that the fibrous 
idnfordng material is of a length sufficient to extend around the length, i.e., 
circumference, of the coated abrasive loop a plurality of times and provide at least 

10 one distinct layer of fibrous rdnfordng material. 

The rdnfordng fiber denier, i.e., degree of fineness, for preferred fibrous 
idnftmang material ranges ficom 5 to 5000 denier, typically between 50 and 2000 
deder. More preferably, the fiber denier will be between 200 and 1200, and most 
preferably between 500 and 1000. It is understood that the denier is strongly 

15 mfluenced by the particularly^ of fibrous rdnfordng inaterial employ 

A primary purpose of a mat or web stracture is to increase the tear 
xesistance of the coated abrasive baddng. The mat or web can be dther in a 
woven or a nonwoven form, preferably, the mat consists of nonwoven fibrous 
material at least because of its openness, nondirectional strengft characteristics, 

.20 and low cost. 

A nonwoven mat is a matrix of a random distribution of fibers. This 
matrix is usually formed by bonding fibers together dtiier autogeneously or by an 
adhesive. That is, a nonwoven mat is generally described as a sheet or web 
stmctore made by bonding or entangling fibers or filaments by mechanical, 
25 thomal, or chemical means. 

Examples of nonwoven forms suitable for tiiis invention indude staple 
bonded, spun bonded, mdt blown, needle punched, or tiiermo-bonded forms. A 
nonwoven web is typically porous, having a porosity of 15 % or more. Depending 
upon the particular' nonwoven empl^ed, tiie fiber length can range from 100 
30 micrometers to infinity, i.e., continuous fibrous strands. Nonwoven mats or webs 
are farther described in "The Nonwovens Handbook" edited by Bernard M. 
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lichstfflw, published by the Assodatum of t&e.Nonv«>ven Fabrics Industry, New 
Yoiic, 1988. 

The thickness of the fibrous mat structuie when applied in typical 
appKcations of the piesent invention generally ranges from 25 to 800 micromelBrs, 

5 preferably ftom 100 to STSmicrometen. The wdght of a preferred fibrous mat 
structure generally ranges ftom 7 to 150 grams/square meter (g/m^), preferably 
fiom 17 to 70 g/ra^. lii certain preferred appUcations of thepresent invention, the 
. backing contains only one layer of the fibrous mat structure. In other preferred 
embodiments it can contain multiple distinct layers of the fibrous mat structure 

10 cfistributed throughout the binder. Preferably, there are 1 to 10 kye«^ 

preferably 2 to 5 layers, of the fibrous mat structure in backings of the present 
invention. Preferably 1-50 wt and more preferably 5-20 wt %. of the 
preferred baddngs of the present invention is the fibrous nanfbrdng m^ 

lie type of fibrous reinforcement chosen ^pically depends on the organic 
15 pdymeric binder material chosen and the use of die finished product For 
Bcample. if a ftetmqplastic binder material is desired, rdnfercement strands are 
importantfinrinqartingstrengthinthelongitudinaldirection^ The binder material 
itsdf generany has good cross^)dt strengfli and flenmty, Le.. in the direction of 
thevridthoftfaebdt. If a thermosetting binder material is desired, a fibrous mat 
20. structure is important for imparting strength and tear resistance. 

Theendless. seamlessbackingloopsof the present invention preferably and 
advantageously include a combination of fibrous idflforcing strands and a fibrous 
matstructure. Tte fibrous strands can be individual strands embedded wilhintte 
fibrous mat structure for advantage, at least with respect to manufecturing ease. 
25 The fibrous strands can also form distinct layer(s) separate from, Le., 
nonintedocking or intertwining with, the fibrous mat structure. 

The fibrous mat structure is advantageous at least because it generally 
increases the tearresislance of theendless, seamless loops of thepresent invention. 
Fbr endless, seamless loops fliat indude both fibrous rdnfordng strands and a 
30 fibrous mat structnie, the fibrous mat structure is preferably 1-50 wt %. more 

preferably 5-20 wt of the baddng conqrasition, and the fibrous rdnfordng 
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• ... strands. are,pwrferably 5.-50 weigh^ percent, more preferaljly 7-25 wt %, of *e . 
6acldng compositiion. 

As stated above, tiie fibrous iwnfardng matoial can also be in tile forni 
of a mat structure containing adhesive or mdt-bondable fibers used to integrate 

5 parallel strands of individual fibers. In tiiis way, "individual" parallel strands are 
embedded, i.e., incorporated, within a fibrous rdnforcing mat. These parallel 
strands can be in direct contact with each other along their iMigth, or they can be 
sqnrated fi»m eadi other by a distinct distance. Thus, tiie advantages of using 
individual fibrous reinibrcing strands can be incorporated into a mat structure. 

10 Sudi radt-bondable fibers are disclosed in European Patent Application 340,982, 
published November 8, 1989. 

nie fibrous reinforcing material can be oriojted as desired for 
advantageous qjplications of tiie present invention. That is, tiie fibrous rdnfonang 
material can be randomly distributed, or tiie fibers and/or strands can be. oriented 

15 to extend along a direction desired for imparting improved strengfli and tear 
diazactetistics. 

The fibrous reinfordng material can be directed such tiiat flie majority of 
flie strength in tiie cross direction can be attributed to tiie organic polymeric 
binder. To achieve tins, dtfier a high weight ratio of binder to fibrous reinforcing 

20 material is employed, such as 10:1; or, tiie fibrous rdnfordng nwteriali usually 
in tiie form of individual rdnforcing strands, is presait in only tiie machine, i.e., 
longitudinal, direction of the backing loop. 

Referring to die various views of tiie backing of an endless be3t of tiie 
present invention shown in Figs. 3 to 6 (not shown to scale), it is preferred tiiat 

25 flie fibrous ronforcing matacial, particularly tiie individual reinforcing strands, be 
present in a coated abraave baddng construction in a predetermined, i.e., not 
random, position or .array. For exanqile, for flie baddng loop 30 of Fig. 3, tiie 
individual wi^ 31 in tiie layer of rdnfordng fibrous strands are oriented to 
extoid in flie madiine direction of tiie baddng loop 30; Fig. 3 being a 

30 representation of tfie endless, seamless backing toqpwitiiout any abrasive materia 
or adheave layers coated fliereon, and wifli a portion of an internal layer of 
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t?infotdng strands exposed. 

As diovm in Fig. 4, the fibrous reinfordng material is pre^^ 

distinct layers 32 and 33 witii soUdified organic binder layers 34. 35, and 36 
above, between, and bdow the layers of fibrous rdnfordng material 32 and 33. 
5 OneIayer(33)isorientedaboveandsq«iateftomtheotherlayer(32)byalayer 

of organic binder materid 35. Layer 33 is a layer of fibrous strands with the 
^s31in«tensioninthel0ngitodinaldirectiottoftheba^^^^ I^yer32 
fealayerofafibKmsidnfordngmatorweb. This orientation of the strands in 
the longitudinal direction of the baddng provides advantageous characteristics. 
10 particdariylensiles.rength.i.e..resista^ 
of thebacldnglopp. 

c» dtenatWy be <ri=«ed to e«»d fa fl» <B«*^ 
bHcan8.or,tI«tto«i«»*th.crossft«ata. FmthennoB. for alBn«n« 

15 enbodtaensm* shown to »«riBtic"l»fiP^ 

anod. b» odentcd to fa boft loo^«»tol c»» 
™^vd,,ofthea»tedabnBiveba<*ta»Bagrid,ifK.d.*»i. A»so*=>nt 

i,,,p,„,^tocrosstearT«st»«is«^ 

20 loops. , - 

fitaous ofafttcbg mat aiuctu.. 52 in the m,er==i stm^oie <* 

Tte emboSMOt shown to Hg. 5 slKm a fibnw leta&t* 

flbnm atands 53 taco.porat«I thadn. Although not 

25 ,«iflcal^dB«ntoHg.5.theUyerofflbn«Brd,toi^ 

cooasBofatleasttwowi^oflheidnfeicingmat. ' , 

Sefiri,« to the embotoe« of Hg. 6, the backtaB 60 has thr« paiaM 

to=,,Le.,pI««.«. 63. a»l« of fihousidnfbrdng material Th=se.hr« 
bjps S2. fi3. aid « aie separated fern, one anote by regions of organic 
30 pd,n«icbfader.na.e.M65a«i66.Thesethree)aye.s(B.63,and64.generaIly 

do not o«di9. totedo* or cross o,« «io««, »»1 a« <* 
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V • orgajiicbk}dermateiial.67and68^attiiesin*tcesofUieto 

in Pig. 6 shows layers 62 and 64 as layers of fibrous mat structure, arid layer 63 
as a layer of fibrous strands poationed in the machine direction of the baddng 
loq>60. 

5 The backings of the present invention can furthw and advantayjeously for 

catain applications of the present invention include other additives. For example, 
incorporation of a toughening agent into the backing will be preferred for certain 
triplications. Preferred toughening agents include rubber-type polymers or 
plastidzers. The preferred rubber toughening agents are synthetic etestomers. 

10 Preferably, at least an effective amount of a toughMiing agent is used. Herein, the 
term "effective amount" in this context refers to an amount sufficient to impart 
improvement in flexibility and toughness. 

Other matMials fliat can be advantageously added to the backing for certain 
applicationsofthepresent invention indudeinorganicororganicfillers. Inorganic 

15 fillers aiB also known as mineral fillers. A filler is defined as a particulate 
material, ^ideally having apartide size less than 100 micrometers, preferably less 
than 50 mictometers. The filler may also be in the form of stdid or hollow 
spheriods, siich as hollow glass and phenolic spheroids. Fillers are capable of 
bang diq)ersed uniformly within the binder materiaL Examples of usefiil fillers 

20 ft»r applications of the present invention incdude carbon black, caldum carbonate, 
siUca, caldum metasilicate, cryolite, phenolic fillers, or polyvinyl alcohol fillers. 
Typically, a filler would not be used in an amount greater than 70 weight % based 
on the wdght of die make coating, and 70 weight % based on tiie weight of a size 
coating. 

25 othCT useful materials or componwits that can be added to die baddng for 

certain J5)plications of tiie present invention are pigments, oils, antistatic agents, 
flame retardants, heat stabilizers, ultraviolet stabilizers, internal lubricants, 
antioxidants, and procesang aids. Examples of antistatic agents indude graphite 
fibers, caiboa black, metal oxides such as vanadium oxide, conductive polymers, 

30 humectants and comlnnations thereof. 
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TheadhesiveJayersmthecoatedabrasivearticlesofthepre^^ 
■ ^Bfonnedftomareanousadhesiv.. Eachofthelayerscanbefomedftomtt^ 

sameordi^tiesmousadhesives. Useful resinous adhedves are those that are. 

coinpataie with the oigamc polymeric binder material of the backing. Cured 
5 xesinousadhesivesaiealsotolerantofgtindingconditi^^ 

layers do not deteriorate and prematurely release the abrasive material. 

The resinous adheave is preferably a layer of a thermosetting lesm. 

Bamples of useable thermosetting resmous adhesives suitable for this invention 

indude. ^ut limitation, phenolic resins, aminoplast r^^^ 
10 epo^ resins, acryiate tesins. aa^ isocyamnate resins, urea-fonnaldehyde 

xesins, isoc^te ledns, acrylated uiethane resms. acrylated epoxy resms. or 

nnxtuies thereof . 

The first and second adhesively, referred to in Hg. 2 as adhesive 
layers 12 and 15. Le., the make and size coats, can preferably contein other 
15 n^erialsftatarecommonlyutilizedinahrasivearti«aes.T^ 

to as additives, indnde grindmg aids, coupling agpnts. wetting agents, dyes, 
pgments. plastidzers. release agents. orcomWnations thereof. Ffflets mightalso 
be used as additives in the first and second adhesive hiyers. Ffflers or grmdmg 
aids are typically present in no more torn an amount of 70 weight % . for either 
20 fte make or size coating, based upon the weight of the adhesive. Examples of 
useM fiUers incbde calcimn salts, such as caidum carbonate and calaum 
metasilicate, siHca. metals, carbon, or glass. 

The third adhesive layer 16 in Fig. 2, i.e., the supersize coat, can 
preferably indude a grinding aid. to enhance the abradmg d^aracteristics of flie 
25 coated abrasive. Examples of grinding aids include potassium tetrafluoroboiale, 
crydBie. ammonium oyoBte. or sulfur. Onewoddnottypcallyusemoteofa 
grinding aid fliatt needed fior desired resdts. 

Bounples of abiasave material suitable for applications of the present 
invention indnde fiised ahnninum oxide, heat treated aluminum oxide, ceramic 
30 aluminum onde.siIfcon carbide, ahmnnazira^ 

rilride. or mixfies thereof. The term "abrasive material' encompasses abrasive 
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. .^nsi agglomerates,, or multi-grain -abrasive granyles. An example of sudi. 
agglomerates is described in U.S. Patent No. 4,652,275. It is also with the scope 
of the invfflition to use diluent erodable agglomerate grains as disclosed in U.S; 
Pat. No. 5,078,753. 

5 The average particle size of the abrasive grain for advantageous applications 

of flie present invention is at least 0.1 micrometer, preferably at least 100 
micrometCTS. A grain size of 100 miarometers corresponds approximatdy to a 
coated abraave grade 120 abrasive grain, according to American National 
Standaxds Institute (ANSI) Standard B74. 18-1984. The abrasive grain can be 

10 oriented, or it can be applied to the backing witiiout orientation, depaiding upon 
tiie desired end use of tiie coated abrasive backing. 

Alternatively, Unit abrasive material can be in tiie form of a preformed sheet 
material coated witii abrasive material tiiat can be laminated to the outn suifsice 
of an endless, seamless backing loop. Hie sheet material can be from dotii, 

15 paper, vulcanized fiber, polymeric film forming material, or tiie like. 
Altraiativdy, tiie preformed abrasive coated laminate can be a flexible abrasive 
member as disclosed in U.S. Patent No. 4,256,467. Brirfly, tiiis abrasive member 
is made of a non-dectrically conductive flexible material or flexible material 
having a nonelectrically conducting coating. This material is formed witii a layer 

20 of metal in which abrasive material is embedded. The layer of metal is adhered 

to a mesh material. 

The siqjport stincture used in such metiiods of making tiie backings of the 
invMtion is preferably a drum, which can be made from a rigid material such as 
sted, metal, ceramics, or a strong plastic material. The material of which tiie 
25 drum is made should have enough integrity such fliat rqieated endless, seamless 
loops can be made witiiout any damage to tiie drum. The drum is placed on a 
mandrd so tiiat it can be rotated at a controlled rate by a motor. This rotation can 
range anywhere from 0. 1 to 500 revolutions per minute (rpm), pEeferably 1 to 100 

rpm, depaiding on tiie sq>plication. 
30 Thedrumcanbeunitary or created of segments or pieces tiiat collapse for. 

easy removal of tiie endless, seamless loop. If a large endless, seamless loop is 
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"^„™ioffl»toop. Ifsucl.a<lr»mismed.tl,eD»«»*ceoftheloop««y 

to Older to sfaopUeF nmnftctuB, Bpedall, «ith little bdls. 

«ntes loops. The cto»fa«« of fte d™., 
,,,,,^„febsidecta™tftoccof*e»dl«B.s«un^ T»e™d.h 
10 „fte»lIeo.«».J«slo,^c»l»ot«.y«toeteth3nor»,ud»fl.o™^ 

ta.tedn™,»44e»ito».botttan.=d. Additoally. fte loop can be^ 
i,,,^j^toto™a*aelo<^wi*««*'«vta^ 

original loop. ^ / *u 

„ a,„avtos<«««,itbP«tarf*«*«ta«'»^'»''«''^'°*° 
pedpher, of tte di» Wbre Mote or », Of o««r ccmpon«« « 

bWorissoMfled. In,»stinsanc«.*brd«o«»d»gwm,».b«»™ep« 

20 alarge»iless.sea»Iessloop;»*a«J«»li«l«lps»f«vc«.«^ 
^.L. to ibnnato of ridg« i. «» ioo^ 

,t„^ E^mptes of such i"** •« "r*^ 

„ a««h=nd«l., or polymedc co«cd wifl. aa«o», » 

25 rf««coad.««bi*isplacoaovertofi«lor»pcoatogottotante.^ 

and can be removed afterwards. ^ 

Xto ttemosetting Wnto n-atedal is tjiMy 
^apBsaetoftoanm. Tho appDcadoo of to binder can be b, sny 

30 effieevettcW.pe^ri.^spr.ytag.*''^.''"*'^^ 

^ooafing-or^n-ercoafi.*. For tose c^ttng «tai,»es. » 
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.typicaUy .rotated as flie thermosetting binder is applied. For example, irfeiring to 
Fig. 7, a thermosetting bindw 72 can be S5>plied by a attain coater 74 set above 
the drum 76. As the drum 76 rotates, the thermosetting binder 72 is applied to the 
periphery 77 of the drum 76. Ittypically takes more than one rotation of the drum 
5 to obtain die proper coating of the thermosetdng binder, such that the fibrous 
rdnfordng material is fully coated and will be My surrounded by organic binder 

material in the final product The thermosetting binder 72 may also be heated to 
lower the viscosity and to make it easier to use in the coating process. 

It is also within the scope of this invention to use more tiian one type of 
10 binder material for a given backing. When Uiis is done, the two or more types of 
binder materials, e.g., thermosetting binder materials, can be mixed together prior 
to the coating step, and then applied to the drum. Alteratively, a first binder 
material, e.g., a thermosetting resin, can be' appUed to the drum, followed by a 
second binder material, eg., a thermoplastic material. If a thermosetting rean is 
15 used in combination with a therm<n)lastic material, the thermosetdng lean may be 
gelled, or partially cured, prior to s^jplication of the thermoplastic material. 

For thennosetting lesins, the solidification process is actually a curing or 
polymerization process. TTie thermosetting resin is typically cured wifli.either time 
or a combination of time and energy. This energy can be in the form of thermal 
20 energy,suchasheatorin&ared,oritcanbeintheformofradiationenergy,such 
as an electron beam, ultraviolet Ught. or visible Ught. For fljetmal energy, die • 
oven temperature can be witiiinarangeof 30-250X. preferably wifliin a range of 
75-150''C. The time required for curing can range from less than a minute to over 
20 hours, depending upon tiie particular binder chemistry employed. The amount 
25 of energy required to cure die tiiermosetting binder win depend upon various 
factors such as die binder chemistry, die binder tirickness, and the presence of 
other material in the backing composition. 

The tiiermosetting binder material is preferably partially soUdified or cured 
before tiieotiier components, such as tiie adhesive coats and die abrasive grain, are 
30 zppikA. The binder material can be eitiier partiaUy or fiilly polymerized or cured 
while remaining on the dram. 
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. . The fibr(«is ranforcing materid can be appUcd to the dnun 
' 'rL^s. Primarily, the partfcdarmethCKl is dictated by the choice of fibro^^ 
materiaL A preferred method for applying a continuous individual rdnfordng 
fbnm strand involves the use of a levd winder. In this method, the drum is 
5 lotated while the reinforcing fibrous strand is initiaUy attached to the drum, is 
punedthiougfrtfaelevel winder, and is wound around the drum heUcally across the 
width of the dram, such that a hdix is formed in longitudinal 
length of the drum, k is pretod that the level winder move across the entire 
width of the drum such that the continuous reinfordng fibrous strand is uniformly 
10 ,5^inalayaacrossihedrimi.lhthisembodiment,thestm^ 

wcmd paflem of a pluraffiy of wi^ in a layer within the organic poly menc 
bindermatBiial.witheachwn?,of!hestrandpaiaMtoandincontactwith&^ 

previous wrap of the strand. 

If Ae levd winder does not move across the entire width of the drum, the 
15 idnfordngfibrousstrandscanbeplacedinthcbaddnginaspeca^ 

thewidthoftheseamIfiss.endlessloop. lathis way, lepons in which reinforcu« 
fibrous strands are present in one plane can be separated ftom each other without 
overiap. Foradvantageousstrength, however. thefibiousrdnfordngstnmdsaie 

in a continuous laycsr across fte width of the belt backing. 
20 Thelevelwindercanalsocontainattorificesuchfeatastfaefibiousstrand 

proceedstfaroughtheorificeitiscoatedwithaWndermateiial. The diameter of 

to orifice is sdected to correspond to the deared stoount of Wnder. 

Additionally, it may be preferable to wind two or more difetent yams side 

by side on the level winda. It is also preferable to wind two or more diferent 
25 yana at a time into the backing. For e:ample. one yam may be made of 

fiber^tass and anofiwr may be polyester. 

A chopping gun can also be used to apply the fibrous reinfordng material. 

A diopping gun projects the fibers onto the resin material on the drum, preferably 

wMIe the drum is rotating and the gun is hdd stationary. Hus method is 
30 partlcdailysuitedw!ientheiein&idngfib«saiesmaa.i.e.,m^ 

ton 100 ffliffinietets. If to length of the idn&rdng fiber is less than 5 
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mimm^ters, ^le i^foidng fiber csm be nuxed into and susp«ided in the binder. 
The resulting binder/fibious maJeiial nuxtore can then be applied to fte drum in 
a similar mannff as discussed above for the binder. 

In certain appUcations of the present invoition, the binder is applied to a 
5 rotating drum, and the fibrous reinforcing material is then applied. The binder 
will then typically wet the surfaces of the reinforcing material. In preferred 
appUcations of the present invention, the fibrous reinforcing material is coated with 
the binder and then the binder/fibrous material is appUed to the drum. 

If the fibrous material is in the form of a mat or web, such as a nonwoven 
10 or woven mat, the mat is applied by directing it from an unwind station and 
wrapping it around the drum as the drum rotates. Depending upon the particular 
construction desir&l, there can be more than one wrap of the fibrous mat structure 
around the drum. Prefiaably, there are at least two wraps of the fibrous mat in 
each "layer" of the fibrous mat structure. In this way a discreet seam in the layer 

15 is avoided. 

Hie fibrous mat structure can be comlrined with the organic polymeric 
bindw material in several manners. For example, the mat can be ^lied directly 
to the binder material that has been prefviously appfied to the drum, the mat can 

be s^pBed to the drum first followed by the binder malaial, or the mat and the 
20 bindw material can be applied to the drum in one operation. 

In preferred plications of the present invention, the fibrous mat structure 

is coated or saturated with the orianic polymaic binder material prior to 
^Ucationtothedrum. mis method is preferred at last because the amount of 
binder material can be more easUy monitored. This coating or satination can be 

25 done by any conventional technique such as roll coating, knife coating, curtain 
coating, ^ray coating, die or dip coating. 

Referring to Fig. 8, in a preferred method for preparing a preferred 
backing loop of tiie present invention, the fibrous mat structure 82 is saturated wifli 
tiie organic polymeric binder material 84 as it is removed from an unwind station 

30 85. llie amount of binder material 84 applied is determined by a knife coater 86, 
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... in, wiuch.a^p 88 in the icnifc coater controls the amount of polymeric binder 

material 84 qrplied. 

Hie matfliquid binder composition (82/84) is then appUed to a drum 90 m 
al least one layer. i.e., such that the mat/fiquid binder composition (82/84) is 

5 wr^con^^tetdyaxoxmdthedrumatleastonce. Althoughthefinis^^ 

stt^ is seamless, there is a seam in the internal structure of an endless, 
seamtessloqpmadeinftismanner. To avoid such a seam, it is preferable to wrap 
fl««al/liqiMbfederconq«sition(82/84)aiomidthedm^ The 
K^ierwets tfaesuificeof the fibrous mat stmcture prior to solidification such that 

10 upon curing a miilary, endless, seamless, construction is achieved. 

If a layer of a continuous individual lein&rdng fibrous strand h 
^ftepiocessdescribedabovecanbeusedinitsappncation. RefeningtoHg. 
8 ftemetfaodim«ilvestlieuseofayainguidesystem91vd^ 
^ flns method, the drum 90 is rotated while the reinfordng fibrous strand 94 is 

15 initially atta(*ed to tiiedrimi 90, is pulled through the levdwi^ 

womid around the drum 90 hdicaEy across the width of the drum, sudi that flie 
layerofthestiand94isnowiderfliantheh^ofthemat82. K is preferred that 

thelevel winder 92 move across the width of the drum such that the continuous 
rdnfordngfibrous strand 94 is uniformly^liedinalayer across thewidt^ 
20 mat82.Ttus.thestrand94isinaheIica]lywoundpatternofaidmaHtyof^ 
in a layer within the organic polymeric binder material, wfth each wnq, of the 
strand paialld to and in contact with the previous wi^ of the strand. 
Furfl^nnore. Iheindividual wraps of the strand 94 are at aconstantnon^ 
idatrvetotheparaMadeedgesofthemat82. Sufficient uncured thermosettmg 
25 x«an84is^tatfaemat82toprovidealayerofresinatleastaboveand 
below fte teinfiircing material, i.e.. on the outer and imier surfeces of flie loop. 
R^^fl^^^flu^isalayerofresi^ 
strand 94, if si^cient resin is used. 

It is also within the scope of this invention to malce non-uniform endless. 
30 seamlessbaddngloqps. In ncm-unilbrm backing loops there wiU be at lea^ two 
fistmctiegionswtothecomposiiionand/oramountof 
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, .... ■naS Bonj-unifoimity can ^er be throughout the length of the Peking loop, th? • 
■ vddthofthe'backinglooporboththelengthandwWthofthebacldngl^^ Tht 
composition non-uniformity can be attrfeuted to either the binder material, the 
fibrous rdnfordng material or any optional additives. Hie non-uruformity can also 
5 be associated with different materials in different regions of thebaddng loop or 
the lack of a material in certain regions of the backing loop. 

Figs. 10 through 12 illustrate three embodiments of non-uniform backing 
loops. Kefening to Fig. 10, the backing loop 100 has three regions 101, 102, 
.103. -nie center of the backing loop 102 has a reinforcing yam, whereas the 
10 adjacent regions 101 and 102 do not have reinforcing yams. Regions 101 and 102 
are made soldy of binder material. The resulting backing loop will tend to have 
more flexible edges. Referring to Fig. 11, the backing loop 110 has three regions, 
111, 112 and 113. Center 112 of the backing loop is made essentiaUy of only the 
binder, the regions adjacent to center region 111 and region 113 comprise binder 

15 and reinforcing material. Referring to Fig. 12. baddngloq> 120 has ^ 

121 and 122. In region 122, the backing loop comprises a binder, rdnfordng 
strands and a rdnfordng mat. In region 121, the baddng loop comprises only a 
binder and idnfbrdng fibers. Hiere are many combinations of binder, 
rdnfordng strands, rdnfordng mats, additives and tiie amounts of sud» materials. 

20 -me particular sdecHon of these materials and thdr configuration is dq>endent 
npon the desired application for the coated abrarive made uring the baddng loop. 
For instance, the backing loop described above and illustrated in Fig. 10 may have 
applications for an abrading operation where it is desired to have flexible edges on 
the coated abrasive. The backing loop described above and aiustrated in Hg. 11 

25 may have appHcations for abrading operations in wWch it isdesired to have strong 

edges to prevent the edges from tearing. 

Tliere are many different methods to make a non-uniform backing loop. 
In one method, the levd winder only winds the fibrous strands in certain regions 
ofthedrum. in another mefliod, a chopping gun places the rdnfordng material 
30 in certain le^ons. in a third method, the rdnfordng yams are unwound from a 
station and wound upon the drum in only certain regions. In still another 
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«5«»ch, the bfete material is only ito^ 

torn, itisalsowithinthesa^oftheinventiontouseacombinati^ 

file diffiaent i^ptoaches. 

Ttoeaieseveialwaysinwhichtfaeoptionaladditivescanbeapplied. The 

5 neftod of JWHcationdq«nds upon the particular w^^^ Preferably, any 
addithresaiedispen^dinthebinderpriortothebinderbdngappHedtothe 

in somesituations, however, tfaeaddition of additive to thebinder^^ 
afldxotropcsolutionorasohitionthathastooMghavisc^^ m 
such a situation, the adffitive is preferably appUed separately ftom the binder 
10 matedaL Itar exanqOe. the binder nutoial can be applied to the drum first, and . 
^itisinaWstate.additivescanbeapplied. Preferably, the drum with 
the binder material rotates while die additive is dther drq) coat^ 
or projected onto the drum. Wth eilto mefliod. the additive can be uniformly 
^pUed across fte vrfdth of the drum or concentrated in a specific area. 
15 Alternathrdy.theadfitive(s)canbeappl^lothearo«s«h^ 
the fiber/additive(s) combination can be jqi^ied to the drum. 

To makethe endless, seamless ba«ikingloops of the present invention, there 
should be enough binder material present to con^letely wet the surfece of the 
fibrous rdnfordng material and additives, if necessary, an additional layer of 
20 binder material can be applied after these components are added to the bm^^^ 
Additionally, there should be enough binder material present such that the bmder 
n^aterial seals the surfeces of the backing and provides r^tivdy "smooth- and 
onifbim sorfeces, as discussed previously. 

Eg. 9 illustrates an altanative embodiment of a process for forming an 
25 endless, seamlessbaddngofthepresentimrention. This process is similar to that 
diowninEg.8.butusesanalternativesupportstru^^^ la this embodiment the 
processuses'aconveyorunitlOO. This particular procedure iUustrates the general 
of maki«gabaddng of an endless, seamless loop utilizing a thermosettmg 
binder material, alfeongh a ihennoplasdc materia 
30 backingisformedonadeevel02.Le.,inthefonnofabelt. The sleeve 102 is 
p^ly a stainless steel sleeve. The stainless sted sleeve 102 can be coated 
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vrath sflicone leteaseaiaer, i.e., material, on the outer suifece of tiie sleeve for 
easy removal of the endless, seamless loop fonned. The sleeve 102 can be of any 
size desired. A typical example is in the form of a belt 6.4 mm thick, 10 cm 
wide, and 61 cm in circumference. This sleeve 102 is typically mounted on a two 

5 idler, cantUeveied, drive system 104 that rotates the sleeve 102 at any desired rate. 
The drive system 104 consists of two drive idlers 106 and 108, a motor 110 and 
a belt drive means 112. 

The procedures described herdn with respect to forming an aidless, 
seamless loop for a coated abrasive belt on a drum, apply also to the forming of 

10 a loop on this conveyor unit 100. For example, analogously to the method 
discussed in Fig. 8, a nonwoven web 82 is saturated witii a Uquid organic binder 
material 84 by means of a knife coater 86. The resulting saturated material, i.e., 
mat/liquid binder composition (82/84) is then prefiaably wrapped twice around the 
outer surfece, i.e. , periphery, of the sleeve 102 as it rotates on the drive system 

15 104, at a rate, fox example, of 2 revolutions pw minute (rpm). A angle 
leinftBccing fibrous strand 94 can then be wrq)ped over the saturated nonwoven 
web, Le. , mat/fiquid binder compositfon (82/84) by means of a yam guide system 
91 with a level winder 92 that moves across the face of the drive idler 108 as flie 
sleeve 102 rotates on the drive system 104. The sleeve 102 tyincally rotates ^ a 

20 speed of 50 ipm. TMs results in a backing with a distinct layer of fibrous 
leinfbrdng strands with a spacing of 10 strands per cm of vvidth. This strand 

spacing can be changed by increasing or decreasing the rate of rotation of the 
sleeve or by increasing or decreasing the speed of the yam guide. After the binder 
is cured, the sleeve can be removed and the endless, seamless backing loop 

25 sqpaiaied from the sleeve. 

Alternative applications of the adhesive and abrasive material are within the 
scope of this invention. For example, an abrasive slurry consisting of a plurality 
of abrasive grains dispersed in an adhesive can be prepared. This abrasive slurry 
can be ^lied to the backing in a variety of manners, and the adhesive solidified. 

30 The abrasive material can also be !5>plied using a preformed abrasive coated 

laminate. This laminate consists of a sheet of material coaled vvith abrasive grains. 
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The sheet of material can ]be a pie« of doth, polymeric film, vulcanized fiber. 
' iaper, nonwoven web sudi as that known under fte trade designation "Scotch- 
Brite". Alternatively, the laminate can be that disclosed in U.S. Patent 
No. 4,256.467. The laminate can be appUed to the outer surfece of the backing 

5 of tfal p^t invention using: any of the adhesives discussed above; 
thennobonding; apressure sensitive adhesive; or mechanical festenhig means, such 
as a hook and loop means, as is disclosed in U.S. Patent No. 4,609,581. 

An altemative embodiment of the present invention comprises an article 
whadtt fee abrasive layer is an endless, seamless loop which is attached to a 

10 pKftmned material, the preformed material bring adhered to t^^ 

the loop. This embodiment allows for reuse of the preformed material. The 
abrasive loop, whkh will normally wear out with use. may be replaced. In this 

embodiment, the preformed material may have a seam, but the abrasive loop is 



15 In pB^aiatiaa of a coaled abrasive belt of the present invention, the 

backing loop can be instaUed around two drum Idlers, w^ 
motor foriotatingthebaddng, AltanativeLy. the backmg can be installed around 
one drum inner, which is comiected to a motor for rotatmg the backing. 
Eieferrf)Iy. tiiis drmn Idler can be the same as the drum used hi the piq^^ 

20 oftheendless. seamless baddngio(^.Mthebacldngiotates,theadhe^ 
or abrasive stony are applied by any comrentional coating tedmique such as knife 
coating, die coatmg, roll coating, spray coating, or curtain coatmg. ^ray coating 

is preferred for certain appBcalions. 

Ifan abrasive slurry is not used. Le., if the abrasive maftaial is applied 
25 afierthefiistadhesiveIayerisappUed,theabrasivegrainscanbedectroslatic^^ 
dqwsilfid onto the adheave kyer by an dectrostatic coater. The drum r^ 
as the ground plate for the dectrostalic coaler. Altemativdy. the abrasdve grains 

can be ^q^plied by dipp coatmg. 

Preferably, the first adhesive layer is soUdified, or at least parfially 
30 sdidified, and a second adhesive layer is appHed. The second adhesive layer 

be i#Iied by axqr com^entional method, sudi as rdl coating, 
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curtaiij«)atipg. 31ie second adhesive l^yer is preferably ?ppUed by spray coating, 
'The adhesive layer(s) can then be My soUdified while the backing is still on the 
drum rollers. Alternatively, the resulting product can be removed from the drum 
rollers prior to solidification of the adhesive layer(s). 

5 If the components forming the backing of the invention indude a 

thermoplastic material, they could be injection molded. Altermitivdy, there are 
several different methods that can be used to apply a thermoplasdc binder to a 
hub, i.e-, drum roUer. For example, a solvent can be added to the thermoplastic 
binder such that the thermoplastic can flow. In this method the thermoplastic 

10 binder can be appUed to the hub by any technique such as stpraying. knife coating, 
ion coating, die coating, curtain coating, or transfer coating. The thermoplastic 
binder is then solidified by a drying process to remove the solvent. The drying 

conditions will depend upon the particular solvent employed and the particular 
thermoplastic binder material employed. Typical drying conditions include 
15 temperatures within a range of 15-200«C, preferably 30-100'C. 

Alternalivdy, the thermoplastic binder can be heated above its softening 

pdnt, and preferably above its melting point, such that it can flow. In this 
method, the thermoplastic binder material can be ^lied to the hub by any 
technique such as spraying, knife coating, roll coating, die coating, curtain 
20 coating, or transfer coating. Hie thermoplastic material is then soUdified by 

cooling. 

In a third method, the thermoplastic binder material can be applied in a 
soUdorsemi-soUdform. This method is preferred for certain jqjpUcations of the 
present invention. Typically, a segment of a thermoplastic material is cut and 

25 applied to the drum. The fibrous reinforcing material and any additives or other 
components are tiienappUed to the hub. A second segment of a tiiermoplastic 
material is then appUed over the fibrous reinforcing material.. The 
hub/thermoplastic material are flien heated to above the softening point, and 
pieferd>ly to above the melting point, of the thermoplastic binder material such 

■ 30 tiiat the thermoplastic binder flows and fiises all tiie components of tiie backing. 
The fhermqplasfic binder material is then cooled and resolidified. 
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Tliere are various dtemaiive and acceptabte methods of tojecti^ 
tiecoated abrasive backing of thepresentinvention. For example, the reinforcing 
fibers canbeblended with the thermoplastic materialprior to the injection molding 
step. This can be accomplished by blending the fibers and thermoplastic in a 

5 heated eictruder and extruding peUets, 

If &is method is used, the rdnforcing fiber size or length wiU typically 
range fiom 05 millimeter to 50 millimeters, preferably ftom 1 millimeter to 
25 miffimeters, and more preferably fiom 15 millimeter to 10 millimeters. 
Aitenialh^y. and preferably, so as to fi)rm a distinct layer of rein^^ 
10 fflaterial.awovtomat.anonwovenmat.orastitchbondedmatofthereinforcing 
fiber can be placed into the mold. The thermoplastic material and any optional 
components can be injection molded to fill the spaces between the rdnfordng 
fibers. In to aspect of the invention, the leinfordng fibers can be oriented in a 
desired direction. Additionafly, the reinforcing fibeni can be continuous fibers 
15 with a length detenmned by the size of flje mold. 

Afterftebacldng is injection molded, then the make coat, abrasive grains, 
and size coat can be tyidcaUy applied by com«aitionaI techniques to form t^^ 

coated abrasive articles of the present imrention. Using these mefliods described. 

the mold shape and dimensions generally correspond to the desired dimensions of 

20 the baddng of fte coated abrasive article. 

Hastomeric binders can be soHdified either via a curing agent and a curing 

or polymerization process, a vulcanization process or the dastomeric binder can 
be coated out of solvent and then dried. During processing, the temperatures 
should not exceed tiie mdting or degradation temperatures of the ffiirous 

25 xeiDfordng material. 

la certain aHflications of flie invention, a material such as doth, polymeric 
fihn, vulcanized fiber, nonwoven. fibrous reinforcing mat, paper, ete., treated 
verrions thereof, orcombinations thereof canbelamhuited to seamless 
baddngoffteinventiDn. Altecnativdy. a coated abrasive aitide as described in 

30 U.S.PatentNo.4.256.4e7canbeusedasalaminate. A laminate such as this can 
be used to fiirlher improve the bdt ttaddng, wear properties, and/or adhesive 
piopetties. K can be used to in^ economy and ease in mamifi«aure.stren^ 
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^ to the end-prodvct, and vefsatility. The material can be laminated to either the 
outer, ie^ grinding, suifiu* of the bdt, or to the inner surfece^ 

The present invention wiU be further described by lefisrence to the 
follovnng detailed ecamples. 

5 ■ ■ . • 

^P^l Tnfnrmation 

The amounts of material deposited on the backing are repotted in 
gtams/square meter (glm\ although these amounts are referred to as weights; all 
ratios are based upon these weights. The following designations are used 

10 ftiottghout the examples. 

PETINW a q>unbonded polyester nonwoven mat approxi-mately 0.127 mm 
thick and weighed approximately 28 g/m^. It was purchased from 
the Remay Corporation, Old Hickory, TN, under the trade 



15 designation "Sraiay." 

PET polyeftykne terephthakde. 

PVC polyvinyl ddoride. 

20 

PXJ polyureAane. 

ERl a diglyddyl ether of bisphenol A epoxy resin commercially 
available from Shdl Chemical Co., Houstoh, TX, under the trade 

25 designation "^on 828." 

ECA a polyamide curing agent for the qpoxy resin, commercially 

available from the Henkd Corporation, Gulph mi, PA, under the 
trade' designation "Versamid 125." 



30 
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ER2 • • an aKphatic diglycidyl ether epoxy lesin commercially available 
from the Shdl Chemical Co., Houston, TX, under the trade 
desi^udon "l^n 871. " 

5 SOL an organic solvent, having the trade designation "Aromatic 100," 

commercially available ftom Worum Chemical Co., St. Paul, MN. 

GEN anamidoamineiesin,knowttundttthetradedesigna^^ 
747", ftom Beeissi Corporation. 

10 

yr^rnf n^ t far v r r'^rf. f «" ^"^^"^ ^"^^ 
TWs prcKedore iUostntfes the general method of making a bac^^ 

endtess, seamless loq» utilizing a thecmosetbind^ Ttebackingv«s 
toed on an aluminum hub having a diameter of 19.4 cm and a drcumfi^ 
15 ofeicm. The ahmiinumhiA had a wan iMckness of 0.64 cm and vvas installed 
on a 7.6 cm mandrd rotated by a DC motor a^fe of rotating ftom 1 to 40 
resolutions per minute (rpm). Over flie periphery of the hub was a 0.13 
ndllimeter thick sfficone coated polyester fflm. which acted as a rdeas« surfece. 
This sfficone coatM polyester am was not part of the backing. The final 

20 dimenSionsofflieloqpwerelOcmwidBbyeicmlong. 

AnonwovenwebapproximatelylOcmwidewassaturatedwithaliiennoset 

Wader material by means of a knife coater with a gap set at 0.3 mm. The 

lesdlting saturated material was wrapped twice aromid the hub as the hub rotated 
atappioximatelySipm. Next, a single reinforcing fibrous strand was wrapped 

25. overthesatnratBdnonwovenwebbymeansofayamguidesystemwithalevel 
«inderlhatmovedacn,ssthefeceofthehubat2.5cmperminute. Thehubwas 
.rotetingat23rpm. This resulted in a backing with a distinct layer of fibrous 
strands with a 5E«dng of 9 strands per cm of width. The strand spacing was 
changed by the ina«ise or decrease hi the rate of rotation of the hub or the 

30 inctease ordeciease in the speed of the yam guide. Next, a third layer of the 
nonwoven w*, ^ was not satoiaied with bmder. was wr^ on top the 
rdnfordng fibrous strands. This nonwoven layer absorbed the excess thermoset 



wo 93/12911 



PCT/US92/09331 



• - 37 - 

. ^iijder TOleiial. Quam dement IR,heat«s placed. 20 cm from the hub whb used 
to gel the Ksa. This took 10-15 minutes with the constraction at 94'C. 

yrneedure II for Prepari ng an Endlm, Bagkiny 

5 This procedure illustrated the general metfiod of making a baddng of an 

endless, seamless loop utilizing a thermoplastic binder material. The backing was 
formed on the same aluminum hub as described in the Procedure I. The hub also 
contained the silicone coated polyester release film. A sample of 0.13 mm thick 
thermoplastic binder material was cut into strips that were 10 cm wide. Tliese • 

10 thermoplastic strips were wrapped around the hub two times. Next, a single layear 
of a. nonwoven web was wrapped around the hub on top of the thermoplastic 
binder material. Over the nonwovoi was wrapped a rdnforcing fi.brous strand in 
a. manner similar to that described in Procedure I. Then an additional 
tiietmoplasdc itap was wrapped around the hub over tiie reinfordng fibrous 

15 strands. Finally another layer of silicone coated polyester film was wr^ped 
around the hub over the thermoplastic film. Again tiie silicone coated polyester 
film was not part of the backing. Hie resulting construction and hub was placed 
in an ovoi and hesued to thepdnt where the tiiermqplastic bindermaterial fused 
the nonwoven and the reinfordng materials together. For PVC and PU, fusi<ra 

20 occurs at 218°C during a period of 30 minutes. Next, the construction and hub 
was removed ftom the oven and cooled. The top layer of the silicone pcdyester 
film was removed. 

fleiiftral Proce tliire for Making the Coatcd Abrwlv^ 
25 The backing for each example was installed on tiie aluminum hub/mandrd 

assembly as described in "Procedure I for Preparing the Backing," as the hub 
rotated at 40 rpm. A make coat, i.e. , first adhesive layer, was applied by an air 
spray gtm to the outer surface of the backing loop. It took between 30 to 40 
seconds to spray the make coat, i.e., first adhesive layer, onto the backing. The 
30 make coat was 70% soHds in solvent (comprising 10% "Polysolve" and 90% 
water) and conasted of 48% resole phenolic resin and 52% calcium carbonate 
finer. "Pdysolve" 1984PM water blend containing 15% water and 85 % prq>ylene 
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glycd monomethxl etfaer is avaflabte ftom Worum Chemical Co. in St Pad, MN. 
Tte oalce coat adhesive wet wdght was 105 g/m2. Next, grade 80 heat t^^ 
alBininum oxide was dectrostaticany coated onto the make coat with a wd^^^ 

377 g/n^. The hub acted as a ground for the dectrostatic coating process and a 
5 lurtitotewasplacedd&ectlybdowthehub. Forthisdectrostaticcoatingp^^^ 
file abrasive grain was placed on the hot plate. The hub containing the 
l«ddngtoake coat was rotated at 40 ipm and 

cwrthebaddng/matecoattoacfaievefiiUcoverageofflieabrasivegiato^ Next, 
^resulting coated abrasive artide was thermally precored in abox oven for 90 

10 minutes at 88*d. A size coat was then sprayed in the same manner as was the 
make coat over the abrasive grains and precured make coat The size coat 
adheshrewetwi^htwaslMg/m^. The size coat. Le.. second adhesive layer. 
consistedofthesamefonnuIationasfiiematecoaL The resulting coaled ahraave 
productreceivedatfaermaIcuieof90mimitesat88«'CandafinalcureoflOhours 

15 atlOO-a Prior to testing accordmg to the Partide Board Test, flie coated 
abrasive was flexed, i.e.. die abrasive coaling was mufermly and directionally 
cracked, uang a 2.54 an supported bar. 

PQifrlpHnardTest . 

20 Tie coated abrasive bdt (10 cm X 61 cm) was histalled on a take*dttype 

grinder. The worlqaece for this test was 1.9 cm x 9.5 cm x 150 cm industrial 
grade. 20.4 kg density, tow emission urea-formalddiyde particle board ^ 
fiom^^llawnelhdustries, St Paul.MN. Five workpieces were initially wdghed. 
Ml woriqpiece was placed in a hokl« with the 9.5 cm fiice extending outward. 

25 A15.3kgk)adwas!^to1heworicpiece. The 9.5 cm fece was abraded for 
SOseoonds. The woriqdece was lewdghed to determine the amomit of partide 
board removed or cat The total cat of the five woricpieces were recorded. This 
sequence was repeated 5 times eadi woriqnece fiff a total 
grinding. The control example for this 1estwasa3M761D grade 80 "Regalite- 

30 ResinBond Cloth coatedabrasiye.commerdaayavailaMe&omth^ 

StPauUMN. The grinding results can be ftwnd hi Ta»lel. The percentage of 
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. nCQnjrol vy?s;4etenninpd by: dividing the cut associated with the jpaiticul» examplp 
' 'by the cut associated with the control example, times 100. 

lamm ples 1 through 10 

5- The backing for this set of examples was made according to "Prooedure I 
for Prqraiing the Backing" and the coated abrasives were made according to the 
"General Procedure for Making the Coated Abrasive." The nonwoven mat was 
PETINW and the thermoset binder material consisted of 40% ERl, 40% EGA, 
and 20% ER2. The thermos^ binder material was diluted to 95% solids with 

10 SOL, The ratio of resin to nonwoven web was 15:1. For each example a 
diffdoit rdnfordng fibrous strand was utilized. 

Forexaraple 1 thereinfoidngfiberwas lOOOdemerpdyestermultifilament 
15 ^ucn, commerdally available ftom Hbechst Celanese, Chariotte, NC, wider the 
trade designation "T-786." TTie backing contained a strand gadng of 
qpcoximately 9 strands/cm. 

Example 2 

20 For example 2 the rdnforcing fiber was 28 gauge chrome bare wire, 

commercially available from Gordon Company, Richmond, IL, under the catalog 
number 1475 (R27510). The backing contained a strand spacing of approximately 
9 strands/cm. 

25 isamsl&l 

For example 3 the idnfordng fiber was a ring spun polyester cotton count 
12.5, commerdally available from West Point Pq)pereU, under the trade 
deagnation "T-310," 12.3/1, 100% polyester, Unity Plant Lot 210. The backing 
contsuned qrptoximately 12 stiands/cm. 
30 . 
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^oamideiflieimforcing fiber was 1800 denier polyestermultifflameat 
yam comnuadany available ftom Hoechst Celanese. Chailotte, NC. under the 
tiad^ derignalion -T-TSe." The backing contained qrproximatdy 5 stiands/cm. 

Fore«unple5 fteieinfeicing fiber was 55 denier polyester multifile 

yam, conmierddly available ftomHb^ 
"T-786." The ba(tog contained aKinndinaldy 43 strands/cm. 



10 



15 



T ^a^ple 6 

For emipleetheieinfiHring fiber was 550 denier pdyestermu^^ 
yam, commerciany available to Hoechst Cdanese under the trade designation 
"T-786." -nie backing contained SOTK>«««^yl*s**^ 

ample 7 

For example 7 the rdnfoidng fiber was 195 denier aianud multifilanient 
yam. commerdally avdiable fiom DuPont. mmington, DE. under the trade 
designation «Kevlar 49.- The baddng contained appioximatdy 12 strands/cm. 



20 



RjT exan^ 8 the i«nfbrdng fiber was 250 denier polypropylene 
„„fl6fifa„„entyam. commercially available ftom Amoco Fabric and Fibers Co 
Atlanta, OA, under fte trade designation "1186.- The backing contamed 

25 sppicndmatdy 12 strands^cm. 

For «ai«5te9 the idnfiitdng fiber was a ring !?.un cotton yam, cotton 
count 12.5, commercially available ftom West Point Pq>i?erdl. West Point. GA, 
30 mder the trade designation -T-680.- The baddng contained approxmiatdy 12 

stiands^cnu 
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* \Example .10 • . • . *• * . 

For ^cample 10 the*reinforcing fiber was a fiberglass raving 1800 yield, 
commercially avaUable form Manville Corp., Denver, CO, under the trade 
designatioD "Star Roving 502, K diameter/ The backing contained approximatdy 
5 6stcands/cm. 

Examples 11 through 15 

The backing for this set of examples was made according to "Procedure I 
for Preparing the Backing," with slight modifications as indicated. The coated 

10 abrasives were made according to the "General Procedure for Making the Coated 
Abraave." The ftermoset binder material consisted of 40% ERl, 40% EGA, and 
20% ER2. The thermoset binder material was diluted to 95% solids with SOL. 
The leinfordng fiber for this set of examples was 1000 dcni^ multifilament 
polyester yam, commercially available firom the Hoechst Cdanese, Chadotte, NC, 

15 under the trade designation "Ttevira T-786." There were 9 idnfordng 
' stiands/rai. For each example a dififerent nonwoven mat was utilized. 

Example 11 

For example 11 the nonwoven mat was a spunbonded polypr(q)ylene that 
20 was sqpproximatdy 0.2 millimetCT thick with a weight of 43 g/m^, commercially 
available from Remay Inc., Old Hickory, TN, under the trade designation "Typar" 
Style 3121. There was no tiiird layer of nonwovemnat in this example. The ratio 
of tiiermoset binder to nonwoven was 15:1. 

25 nwTfpi^ n 

For Example 12 the nonwoven mat was a ^unbonded polyester that was 
approximately 0.3 milUmeter thick witii a weight of 72 g/m^, commercially 
available fix>m Rcanay fcc. under the trade designation "Remay" Style 2405. 
There was no tiiird layer of nonwoven mat in this example. The ratio of tiiermoset 
30 binder to nonwoven was 10:1. 
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Eiample 13 

For Bcample 13 the nonwoven mat was a spunbonded polyester ttat was 
appioxinjately 0.11 milKmetOT thick with a weight of 21 g/m^, commaxaally 
available ftom Remay Inc. under the trade designation "Remay" Style 2205. The 
5 latioofthermoset binder to nonwoven was 14:1. 

For Exanq>le 14 the nonwovoi mat was an azamid based nonwoven wilh 
{^ipxaximately 2.5 cm long fibers. The nonwoven was approximatdy 0.1 
10 millimetBr tindc with a wdght of 9 g/n^, commercially available firom 
Intemational Paper, Purchase, NY, under Ae trade designation 
"8000032/0418851." The ratio of fliermoset binder to nonwoven was 27: 1. 

Egamptel5 

15 For Exanqile 15 tiie nonwoven mat was a c(mtinuous spun fibezglass mat 
ftat was approximatdy 0.25 miUimeter thick with a wdght of 42 
commerdally available from Hbre Glast Inc., Dayton, OH, under the trade 
designation "Plast" 260. The ratio of ftnmoset binder to nonwoven mat was 
10:1. 

20 

Examples 16 tfarouph 20 

The backing for this set of examples was made according to "Procedure I 
for Pteparing the Badking" and the coated abrasives w«e made according to the 
•GeoHalProcedureofMEddng the CJoated Abrasive." The nonwoven material was 
25 PETINW. The reinfijioing fiber for this set of samples was 1000 draier 
nuiltifilamentpolyesteryain, commerdally available from Hoedist Cdanese under 
the tiade designation "Trevixa T-786." There were qypnndmalely 9 leinfotdng 
gfranttg/rm. FoT cadi example a different tbennoset material was aapliayed, 

30 fiwTOfe^g 

The tiiermoset binder material for Example 16 consisted of 20% silica 
filler, 68% isophthalic polyester lesin, commercially available firom Fibre Glast 
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. . • Cpip.f .under the trade designation "Plast #90," and 12%. polyglycol commercially ^ 
■ ■ avaUaijle from Dow Chemical Co., WSdland, MI, imder the trade deagnatiras 

••E400." This example did not contain the third layer of the nonvvDven. The ratio 

of thermoset binder to nonwoven was 15:1. 

5 - • . • 

Example 17 

The thermoset binder material for Example 17 consisted of 40% silica 
filler, 30S5 ERl, and 30% fetty amidoamine r^, trade name "Genamid 490," 
commeidally available from Henkel Corp., Gulph Mills, PA. The ratio of- 
10 tiiermos^ binder to nonwoven was 15:1. 

The thermoset binder material for Example 18 consisted of 20% caldum 
carbonate filler, 32% ERl, 32% EGA, and 16% ER2, diluted to 95% solids wifli 
15 SQL. The ratio of ftermoset binder to nonwoven was 14: 1. 

PwtmpTe 19 

The thermoset binder material for Example 19 conasted of 10% chopped 
fiberglass (1.5 millimeter in length), commercially available from the Fibre Glast 
20 Crap, under ti>e trade designation "Plast #29," 36% ERl, 36% ECA, and 18% 
ER2, diluted to 95% solids with SOL. The ratio of thermoset binder to nonwoven 

was 15:1. 
Example 20 

25 The thermoset binder material for Example 20 consisted of 40% siUca 

filler, 15% graphite, 22.5% ERl, and 22.5% fatty amidoamine resin, trade name 
•Genamid 490," commercially available from Henkd Corp. This example did not 
contain the third layer of the nonwoven. The ratio of thermoset binder to 
nonwoven was 20:1. 

30 
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• TgKflm ples 21 tTirniigh 25 

Ihe backing for tMs set of examples was made according to "Procedure n 

. for Preparing the Backing" and the coated abrasive were made according to the 
•CSenetal Procedure for MaKng the Coated Abrasive." The nonwoven material 
5 wasEBTlNW. The leinferdng fibrous strand for this set of examples was 1000 
demermattifilamentpdyester yani. commeida^^ 

mder the tade designation "Ttewia r-m- Rir each example a difierent 
fteonqpilastic tender material was employed. 

10 S^ag]Bl&2I 

Tte ihermoiflastic binda material for this Exanq^ 

nullimeter thick plastidzedPVC film, matte finish, available from 

the Plastics Film Corp. of America. Lemont. IL. Ibe ran&icing fiber in the 

baddngwaspresentatastrandspacingofapproximatelyestrands/cm. Iteralio 

15 of thermoplastic binder to nonwovoi was 30:1. 
pxample 22 

Ihe thermoplastic binder material for Example 22 consisted of 0.11 
mimmeter ftidc plastidzed PVC film, matte finish. commerdaHy available ftom 
20 the Hastics Kim Corp. of America. The rdnfordng fiber in the backing was 
present at ^proximately 6 stmndsTcm. m this example there was no nonwoven 
present. 

25 The fliermqplastic binder material for Example 23 consisted of 0.11 
nnllimeter thick plastidzed FVC film, matte finish, commeidally available ftom 
the Mastics Kim Corp. of America. There was no reinfoidng fibrous strands 
present The baddng consttoction was altered slighfly ftom "Procedure E for 
Preparing the Baddng." lite ba(*ing was prq>ared by applying one layer of fl^^ 

30 thermoplastic binder material, one layer of the nonwoven, followed by a second 
layer of the thermoplastic binder material, a second layer of a nonwoven and 
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. . .\^'- • finally- a- third n layer, of ihe diermoplastic binder material. The ratio of- 
thermoplastic binder to nonwoven was 15:1. 

Example 24 

5 The thermoplastic binder material for Example 24 consisted of 0.11 

millimeter thick plasticized PVC film, matte finish, commercially available from 
the Plastics Film Corp. of America, There was no reinforcing fibrous strands 
present The backing construction was altered slightly from "Procedure n for 
Preparing the Backing.* The backing was prq)ared by applying two layers of the 

10 themoplasticbinderniaterial, one kyer of the nonwoven, followed by a lay^ 
a fiberglass scnm and finally a third layer of the thermoplastic binder material. 
The fiberglass s^m had 1 yam/cnl in the cross belt direction and 2 yams/cm in 
the belt length direction. The fiberglass yam was 645 yield multifilament £ glass, 
commercially available firom Bayex Corp. , St Catherine's, Ontario, Canada. The 

15 ratio of thermoplastic binder to nonwoven was 30: 1 • 

P?^^n^ple?5 

The thermoplastic binder material for Example 25 consisted of 0.13 
millimeter thick clear polyurethane film, commercially available from the Stevens 
20 Elastomrac Corp. , Northampton, MA, under the trade designation "HPR625FS. " 
The reinforcing fibrous strands in the backing were present at approximatdy 6 
strands/cm. Theratiooftiiermoplastic binder to nonwoven was 30:1. 

Example 26 through 36 
25 The coated abrasive bacldiigs of these examples illustrate various aspects 

of tiie invention. The hub to make the backing was the same as tiie one described 
in "Procedure I for Prq)aring Ae Baddng." The coated abrasives were made 
according to tiie "General Procedure for Making tiie Coated Abrasive. " 

30 Bcample 2^ 

A thermoset bindor was prepared tiiat consisted of 40% ERl, 40% EGA, 
and 20% ER2. The tiiermoset binder was diluted to 95% solids with SOL. The 
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ttuamosetiiinder was knife coated (O.OTd milKnieter thick layer) onto a 0,051 
nuimn<^ polyester film purchased ftom the la Film Corp.. Wilmington. DE, 
under die trade designation "Melinex 475.- Three layers of this tiiermoset 
binder/fflmcompoate were wn?^ onto fliehubmth the thenno^^^ 
5 outward ftom the Inib. The thermoset binder was then cured for 30 minutes at 

88'C. 

A fibers scrim, as descnljed d)Ove in Example 24 was satu^ 
10 knifecoaterwithfliethetmosetbinderofEicampIe26. The knife coaterg^ was 
set to approximately 0.25 millimeter. TV«) layers of this tiiermoset/fiben^ass 
scrim composite were wrapped onto the hub. The thermoset binder was then 
caredfiir30mimitesat88«C. The ratio of thermoset binder to scrim was 3:1. 

15 ^mple28 

The backing for Example 28 was made in a nmilar mamier to ftat of 
Examplelexcq.tforthefoUowingchanges. A layer of fiberglass scrim, die same 
fiberglass scrim as described in Example 24, was inserted between the last layer 
of ftenomvoven and the reinforcing fibrous strands. There was no layer of 
20 nonwovenplaced on of the layer of reinforcing fibrous ^^^^ 
thermoset binder to nonwovoi was 13: 1. 

The backing for Ecm^le 29 was made in a similar mamier to that of 
25 Exan5)lel except for the following changes. There was no leinfordng fibrous 
strand. There were four layers of the thermoset binder/nonwoven composite 
wiq^ around the hub. The ratio of thermoset Wnder to nonwoven was 8:1. 

30 The backing for Example 30 was made in a sunilar mamier to that of 
Exanqte 1 except thatalayer of an untreated A wdghtp^ was wr^ aromid 
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Ihe imb prior to the first teyer of the.tharmoset binder/nonwoven. Hus A waght 
' paper, of mass TOg/m^, remained a part of the baddng. 

5 The backing for Example 31 was made in a similar manner to that of 

Example 1 except for the foUowing changes. The 2.54 cm strip thermoset 
binder/nonwoven compoate was wrapped around the drum twice helically, at an 
angle of approximately five degrees. A third layer of nonwoven was not used. 

in Example 32 

The backing for Example 32 was made in a similar manner to that of 
Example 21 except that a 2.54 cm strip of thermoplastic binder/nonwoven were 
hdically wound onto the drum at an angle of sqjpnndmatdy five degrees. 

IS Emmp^g 33 

Backing was made in a similar manner to fliat of Example 1, «cq»t the 
third layer of nonwoven was not included. A 0.13 millimeter polyurethane film 
was fused to the outside surface of the backing. Film and method of fusing was 
same as used in Example 25. The coated abrasive was made according to the 
20 "General Procedure for making the Coated Abrasive". 

Backing was made in a similar manner to that of Example 1, except the 
third layer of nonwoven was not included. The abrasive was attached to the 
25 backing using an acrylate pressure sensitive adhesive (PSA) , RD 41-4100rl273-0, 
available ftomSM Company, St. Paul, MN. PSA coat waght was 1.6grams(dry 
wdght) per square meter. Abrasive backing laminated to the backing was 3M 
211K"ltaefr-M-ite" "Hek-tio-cut," grade 80, commerdally available from the 3M 
Company, St Paul, MN. 

30 
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, f^Tamole 35 , . ' 

' Baddng was made in a similar mamer to that of Example 1, accept ft^ 

todlayerofnonwovenwasnotinduded. While the binder was stiU uncured, a 
layer of abrasive coat bacldng was laminated on top of the back^^^ Abrasive 

5 baddng laminated to the backing was 3M 211K "Three-M-ite" "Hek-tro-cut," 
giade 80, commetdaUy available &om the 3M Company, SL Paul. MN. Ite 

binder was flien cured in the nonnal feshion. 

10 Baddtag was made in a similar mamier to that of Example 1. except the. 

third layer of nonwoven was not included and a different binder resin was used. 

The binder was a TJV curable system made up on 98% "Mhoromer" 6661-0 

(dkuethane dimeti^lale), commetdaHy available ftom Rohm Tech Inc. 

Maiden. UA; 2% "^uie" 651, commercially available ftom Ciba-Geigy; 
15 Hawthorne. NY. After the backing was formed, it was cured under a 300 watts 

per inch XJVlightfor20 seconds. The coated abrasive was made accorcfing to the 

"General Procedure for making the Coated Abrasive". 

Fm"ir^"' ^7 and 38 • 
20 TwobackingsweremadeinasimilarmamiertothatofExamplel,e»*pt 

the third layer of nonwoven was not included and a different binder resin was 
used, m Example 37, only continuous fiberglass filament yams were used, 
whereas in Example 38 two different rein&rdng yams were used side*y-ade as 
delayer of ianfor«ang yams. lUe fiberglass filament yam was available ftom 

25 Owens-coming Fiberglass Corp.. Toledo, Ohio. The continuous fiberglass 
filament yam used was ECG 75 0.7Z 1/0 finish 603. stock mimber 57B54206, 
havingSOfilamentsperinch. The second baddng was fomied 50/50 side-by-side 
with onehalfbeix* the samefiberglass filamentas use in Example 37, the sew^^ 
halfbdng made using 1000 denier pdye^ster yam described in Example 1. The 

30 binder resin used was 37.5 %urethaneiesinOmown under the tt^^ 

•BL-ie* ftom Uniroyal Chemical Corp.); 12.5 % ofasdutiDn of 35 % methylene 
diamine/65 % l-methoxy-2^1 acetate; 165 % ERl; 165 % ER2; and 17.0 
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4 0 * The b^c^ldngs were each coated with a standard calcium caibonat^ 

''filled resole phenolic make ledn^ which was partially cured in known manner. 
Grade 120 ceramic aluminum oxide, conunerdally available firom 3M under the 
trade designation "Cubitron", was formed into agglomerate abrasive particles in 
5 the manner of U.S. Pat. No. 4,799,939 to form agglomerates of average particle 
size of 750 micrometers. These agglomerates were drop coated onto the partially 
cured make coating by conventional techniques. A standard calcium carbonate 
filled resole phenolic resin size coadng was utilized and the resulting structure 
givM a standard cure and flex. Tensile tests were performed as with previous 
10 examples, with the results presented in Table 2. 

Samples from each backing of Examples 37 and 38 wrae subjected to 
bending around shazp edges, and machine direction tensile tests rerun. The 
following brading cases vtett used: 

Case 1: the backing was folded in on itself until the back ddes were 
15 touching. 

Case 2: the sample was folded around a 0.32 cm diameter rod. 
Case 3: the sample was folded around a 0.64 cm diameter rod. 
Case 4: the sample was folded around a 1.27 cm diameter rod. 
The tensile values (kg/cm) in madiune direction were as follows: 
20 Case# 

no flexing 1 2 3 4 : 
Example 37 52 7.5 30 40 • 56 
Example 38 63 58 59 59 57 

25 Test Results 

PartfclePpaT4TgSt 
The Particle Board test results are shown in Table 1. One belt of each type 
was tested. A sample passed this test if the backing did not break. Only Example 
23 "failed," probably becau^ there were no reinforcing yams in the longitudinal 
30 direction. These results indicate that useful sArasive artides can be made 
any of the several raibodiments of this invmtion. 
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101 


759 


89 


743 


17 


694 


42 


678 


114 



Tennle Test Procedure and Results 
Str^sof diinfinsiDns2.5cmby 17.8 cm were taken from endless, seamless 
baddngs of Bom^ 1-36. The strips ^ taken firom the backings in two 
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. ■directions: Strips were taten in the machine direction (MD) and ftom flie cross • 

direction (CD) (normal to the machine direction). 

These strips wrae tested for tensile stroigth using a tensUe testing machine 

known under the trade designation "Sintech", which measured the amount of force 
5 required to break the strips. The machine has two jaws. Each end of a strip was 

placed in a jaw, and the jaws moved in opposite directions until the strips broke. 

la each test, the length of the strip between the jaws was 12.7cra and the rate at 

wWdi the jaws moved apart was 0.5 cm/sec. In addition to the force required to 

break the strip, the percent stretch of the strip at the break point was determined 
10 for both the machine and cross direction sanq)les. "% stretch' is defined as [(final 

length minus original lengfh)/original length], and this result multiplied by 100. 

Data are presentSd in Table 2. 
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T«.hli> 1 » Tensi te Test Results 

Maphlnft Direction Pmss Pirectioii 

Tensile Trasile 

Erample Value Value 

Niimber Ocg/cm) % Stieteh Qsgfeai) % Stretch 

1 53.0 

2 41 



3 34 

10 4 52 

5 27 

6 €3 

7 41 

8 23 
15 9 22 

10 134 

11 49 

12 63 

13 54 
20 14 50 

15 45 

16 60 

17 68 

18 58 
25 19 74 

20 65 

21 48 

22 49 

23 12 
30 24 29 

25 44 

26 19 

27 28 

28 73.6 
35 29 22 

30 61 

31 59 

32 41 

33 37 
40 34 38 

35 45 

36 54.5 

37 52 

38 62 

45 
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«.The inventiqn has beea described with reference to various specie and 
prefmed embodiments and techniques. It should be understood, however, that 
many variations and modifications can be made while remaining within the scope 
of the invoition. 
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1. A coated abrasive backing characterized by having: 

(a) 40-99 weight percent of an organic polymeric binder 
material, based upon the wdght of the backing; and 
5 (b) an effective amount of a fibrous reinfbrdng materia^ 

wherein the organic polymeric binder material and fibrous 

idnfoidngmaterialtogefljacompriseaflexiblecomposition 
itt the fimn of an endless, seamless loop; the fleahle 
endless, seamless backing loop having: 
. ® a length with generally parallel side edges; and 
0i) at least one la^ of fibrous rdnfiirdng material 

engulfed within the organic polymeric binder 

material. 

15 2. The backing of dam 1 further characterized by the endless, seamless 
loop including a plurafity of mmintedoddng layers of fibrous reinforcing material 
engulfed within the organic polymeric binder maleriaL 

3. nie backing of daim 1 further characterized by the layer of fibrous 
20 reinfbrdng material having a layer of one continuous fibrous strami wrapped 

gpnetany in the fbnn of a hdix in longitudinal extension around the 1^ 

baddngloqp. 

4. Thebaddng ofdaiffl 3 fiirther characterized by having the layer of one 

25 oonlimious fibrous strand being individual wraps of the strand at a constant, 
ntttzeto an^ idath* to the paraM side afees of the bac^^ 

5. T3ie backing of daim 3 further characterized by having a layer of a 
fibrous mat structure engulfed wiftin the otganic polymeric binder material. 

30 

6. The baddng of daim IfiirtherdiaractBrized by the layer of fibrous 
nin&tdng material bang a layer of a fibrous mat structure. 
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7v ITig -backing of claim > fiiyther. chsvacterized .by the layer of fibrous 
'reinforcing material being a iayer of a fibrous mat structure with individual paalld 
fibrous strands incorporated therein. 

5 «. The backing of claim 1 further characterized by being non-uniform 
throughout Its length, width, or both its length and width, the non-uniformity 

occuidng in one or more of 

(a) the compoation of tiie binder; 

(b) tiie amount of the t^der, and 

•) (c) the amount of the rdnfcndng mat e ria l. 

9. The backing of daim 32 further characterized by having a filler in the 
organic polymeric binder, in which the amount, compoation, and location of the 
filler is non-uniform in said binder. ' 

i 

10. A coated abrasive inchiding the backing of any one of the preceeding 

daims. 

1 , . 
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FIG. 4 
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